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tC. ABSTRACT 

This doGUisont is the Final Report of the Solar Energy Systein Inotalled at tho First 
Solar Kcatcd Office Building, ONE SOLAR PLACE, Dallas, Texas. The Solar System was 
designed to provide S7 percent of the space heating needs, 100 percent of the potable 
hot water needs and’ is sized for future absorption cooling. Tho collection subsystem 
consists of 128 Solargcnics, series 76, flat plate collectors with a total area of 
1,696 square feet. The solar loop circulates an ethylene glycol-water solution througl 
the collectors into a hot water system heat exchanger. The hot water storage subsyster 
consists of a heat exchanger, two 2,300 gallon concrete hot water storage tanks with 
built in heat GKChangors and a back-up electric boiler. Tho domestic hot water sub- 
system sends hot i;ater to the 10,200 square feet floor area office building hot water 
fixtures. The building cold v^ater system provides make-up to the solar loop, the 
heating loop, and the hot water concrete storage tanks. This report describes the 
design, construction, cost analysis, operation and maintenance of the solar system. 

The pv’odeet is part of the ILS, Department of Energy's solar demonstration 
program and became operational July 11, 1979. 
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IHTRODUCTIOH 


1.0 The solar energy systen of ONE SOLAR PLACE office building provides 
87X of the space heating requirements, lOOX of the potable hot wat&r 
needs and Is sized for future solar absorption cooling. The solar 
energy collection system consists of 28 Solai^enlcs f1at»plate collec- 
tors In two arrays. Each collector Is 3' X 19' or a total of 1,596 
square feet of collectors. One unique feature about the solar collec- 
tors Is that they serve as the roofing over the office lobby. 

2.0 The complete solar energy system Includes a solar loop system, a 

hot water storage syst«n, and a domestic hot water system. The solar 

loop circulates an ethylene glycol -water solution through the 28 

Solargenlcs flat-plate collectors and into a heat exchanger to heat 

the hot water system. This loop also includes an over- temperature 

control unit (O.T.C.) which disposes excess and undesired heat Into 

the atmosphere when temperatures in the solar loop reaches above 210®F, 
or the storage tank temperature reaches 200°F. 

3.0 The hot water storage system consists of a heat exchanger where heat 
Is absorbed from the solar loop, two 2300 gallon concrete hot water 
storage tanks with built-in heat exchangers, and a backup boiler. 

4.0 The danestic hot water system sends hot water to the hot water fixtures 
throughout the office building. The building cold water system pro- 
vides cold water make-up to the solar loop, the heating loop and the 
hot water concrete storage tanks. The domestic hot water system in- 
cludes a domestic hot water heater, a hot water-cold water mixing 
valve, a pressure reducing valve and expansion' tanks. 


5.0 The office building et OHE SOLAR PLACE combines en existing one story 
red brick building with a newly constructed two-*story building. Total 
floor area of the building Is 10,200 square feet. The old existing 
building makes up 3,000 square feet with the new two-story addition 
making up 7,200 square feet. The new two-story addition blends red 
brick walls with redwood paneled wallsi a flat roof c(»nb1nes with a 
40 foot square collector roofing mounted over steel framing. The * 
collector roofing Is tilted at an angle of 42® from the horizon giving 
the office building an attractive "triangular” look. The general 
proximity of ONE SOLAR PLACE office building near downtown Dallas 
provides easy access for viewing and touring. 

6.0 The ONE SOLAR PLACE office building has already been toured by several 
groups of people. These Include North Texas State University graduate 
students, contractors, a local television station crew, journalists 
from the Dallas Horning News , and even foreign delegations from Israel, 
Japan, and West Germany. Elementary age school children from a Dallas 
public school will soon be given a tour of ONE SOLAR PLACE. So already, 
the ONE SOLAR PLACE installation Is effective in educating the public 
about solar energy space heating and hot water heating. 

7.0 This report describes the design, construction, cost analysis, operation, 
and maintenance of the solar system Installed at ONE SOLAR PLACE in 
Dallas, Texas. This report is made on behalf of ERDA/DOE and Travis- 
Braun & Associates, Inc., to support solar energy as an effective means 
of providing supplemental energy to the energy needs of the United States. 
It is believed that the material available In this report will be benefi- 
cial, to those readers interested In applying solar energy for hot water 
heating and/or space heating. 


SUHHARY OF PROJECT INFORMATION 


1.0 General Infortnatlon 

1.1 Owner/Location: 

1.2 Contractor: 

1.3 engineer; 


1.4 Operational Date: July 11 » 1979 

1.5 Building: 

1.5.1 Type: Two-story, combined flat roof and sloped 

1.5.2 Wall Material: Old Building - red brick 

New Addition - redwood 

1.5.3 Floor Area: Old Building - 3,000 square feet 

New Addition - 7.200 square feet 
Total: 10,200 square feet 

1.5.4 Wall Insulation: Urethane with "U” value of .08 

2.0 Local Climatological Data - Dallas 


2.1 

Latitude: 32° N 


2.2 

Ambient Temperature: 

January - 46°F 



August - 85® F 

2.3 

Heating Degree Days: 

Yearly - 2382 



January - 626 


Travis-Braun & Associates, Inc. 
One Solar Place, Suite 200 
4140 Office Parkway 
Dallas, Texas 75204 
Phone: 214-821-4431 


United Plumbing & Air Conditioning Co. 
P.O. Box 31066 
Dallas, Texas 75231 

Phone: 214-341-9300 

Travis-Braun A Associates, Inc. 

One Solar Place, Suite 200 
4140 Office Parkway 
Dallas, Texas 75204 
Phone: 214-821-4431 
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2.4 Ar’flual Cool»u9 Hjws: 11^*1 

2.5 Pe<»k Daily Insolation: ?358 BTU/ft 8 4?^angle trom hori/nn 

2.6 Yearly Sunshine: 68; 


3.0 SOLAR LNLRGY SYSILM 

3.1 Application: Space Heating ^ B/; 

Hot Water Heating - KHK’ 

3.2 Solar Collector Description: 

3.2.1 Type; Flat Plate (used as roof over lobby) 

3.2.2 Fluid Medium: Mater - 30^ ethylene-glycol solution 

3.2.3 Manuf acturer/Model : Solargcnics Series 76 

3.2.4 Collector Dimension; 3* X 19' X 3-3/4" 

3.2.5 Collector Olas'ing; Single gla?ed 

3.2.6 Collector Area: 1,596 square feet 

3.2 7 Collector Orientation; 

a. Azimuth: 23®Wost of South 

b. Tilt Angle; 42°from horizon 

3.3 Hot Water Storage Syste<ii: 

3.3.1 Type: Cyli’drical concrete tanks 

3.3.2 Capacity: 2 tanks 0 2,300 gallons each 

Total - 4,600 gallons 

3.3.3 Dimensions; Diameter - /*-0" 

Height - 7 '-6" 

Wall Thickness 10-3/4" 

3.3.4 Insulation: 3" urethane 

4.0 BACK-UP SYSTEM 

4.1 Hot Water Heating: Electric boiler 

4.2 Space Heaing: Multizone variable air volume unit 
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PROJECT CHROHOLOGY 


1S77 • Lon U. Travis/Earl £. Braun, Jr., Partnership was noti- 
fied by ERDA (now DOE) that the proposed solar project has been 
selected for regotlatlon of a cooperative agreement. 

2*0 Sept. 15, 1977 - Lon M. Travis/Earl E. Braun, Jr., Partnership was 
awarded a contract which stipulated that ERDA would finance 84.5% of 
the estimated total cost. 

Nov. 14, 1977 - The building drawings and solar design drawings were 
finished. 

4.0 Jan. 5 , 197 8 - Groundbreaking ceremonies at ONE SOLAR PLACE were held. 

Feb.. 1978 - A preconstruction meeting was held with the General Contractor 
to decide on construction scheduling and a construction start-up date. 

6.0 April. 1978 - Site preparation began. The construction site was graded 
and foundation laid. 

7*0 June. 1978 - The (2) two 2300 gallon concrete hot water storage tanks 
were installed. 

6.0 July. 1978 - The steel framing skeleton was finished. 

9.0 Oct.. 1978 - All solar collectors were mounted. 

10.0 March, 1979 - All electrical and plumbing work was completed. 

11.0 July 11. 1979 - Acceptance testing was finished and ONE SOLAR PLACE was 
declared operational upon agreement between designated authorities from 
DOE and Earl E. Braun, Jr. 
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View of Collector Headers from Inside the Lobby 


Hot Water Storage Tanks with Piping 
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Piping, Gauges, Thermometers, Controls... 
in Mechanical Room 
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All Collectors Installed 



Frontal View - ONE SOLAR PLACE 
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ONE SOLAR PLACE At Sun Rise 
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PROJECT COST 




IM 

Collictors 

Storfigt Tank and Base 

Supporting Structure for Collectors 

Insulation 

PUBpS 

Heat SKchanger 

(2) Emersion Heat Exchangers 
Controls 

Piping and Valves 

Construction Labor 

Construction Overhead 

Subtotal - Construction Cost 

Direct Labor Overhead 
(Adninistration) 

Engineer and Architectural Fees 

Travel 

Total Project Construction Cost 


PLANNED (S) 

ACTUAL ($1 

$26,000.00 

$28,950.00 

2,500.00 

6,657.00 

2,000.00 

2,100.00 

3,000.00 

6,000.00 

1,100.00 

1,100.00 

1,200.00 

1,200.00 

00.00 

4,461.00 

2,500.00 

2,500.00 

10,000.00 

10,414.00 

15,000.00 

15,000.00 

4,000.00 

4,000.00 

$67,300.00 

$82,382.00 

2,000.00 

2,000.00 

7,500.00 

7,500.00 

250.00 

161.00 

$77,050.00 

$92,043.00 
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BASIC SYSTEM 
DRAWINGS 
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ACCEPTANCE TEST PLAN 
AND RESULTS 
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INTRODUCTION; 


This solar system Acceptance Test Plan describes procedures to be followed 
to verify that all components and subsystems are Installed and functioning 
according to quality engineering practice. The Acceptance Test Plan also 
Is performed to show that the complete system 1$ free of Irregularities and 
In accordance with design Intention. The conq>1ete system Includes a solar 
loop system, a hot water storage system and a domestic hot water system. 
This test plan checks the following Items: 

A. Solar Loop System : 

A.l 6PM Flow through Solar Loop 

A. 2 Heat Collection Performance of Collectors 

A. 3 Over-Temperature-Control (O.T.C.) 

A. 4 Chemical Feeder 
A. 5 Operation of Pump P-1 
A. 6 Backflow Prevention 
A. 7 Collector Outgassing 

A. 8 Collector Roof Leaks 

B. Heating He I Water System; 

B. l Adequate Pump Pressure 
B.2 Back-up Boiler 

B.3 Drainage of Hot Water Storage Tanks 
B.4 Automatic Operation of Pump P-2 
B.5 Backflow Prevention 
B.6 Hot Water System Safety Alarm 
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C. Dowfstlc Hot Wittr Loop; 

C.l Expansion Tanks 

C.2 Cold Uator-Hot Water Hixing Valve 

C. 3 Pressure Reducing Valve (PRV) 

D. Miscellaneous; 

D. l Plumbing Leaks. 

0.2 Non-growth of Algae. Fungi, etc. 

0.3 Log of Temperatures 
0.4 Temperature Comparison 
0.5 Space Heating/Air Conditioning 
0.6 Master A/C Control Panel 

II. TIMING; 

This Acceptance Test Plan was performed on and before July 11. 1979. 

as mutually agreed upon by designated authorities from ERDA (DOE) 

and the Lon W. Travis/Earl E. Braun, Jr., Partnership. The ONE SOLAR PLACE 

office building solar energy system was declared operational on 

July 11. 1979. 

III, PROCEDURE AND RESULTS; 

A. Solar Loop; 

This loop circulates an ethylene-glycol -water solution through 28 
Solargenlcs* flat plate collectors and Into a heat exchanger to heat 
the hot water system. This loop also Includes an over-temperature 
control (O.T.C.). 
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A.l 6PM Flow Through Solar loop; While solar loop is operating, 
measure pressure differential from gauges located on discharge 
and vacuum side of pump P>1 (solar loop pump), from pump 
manufacturer's pump curve, obtain corresponding flow rate through 
solar loop; i.e. net flow through collectors. 

Results; The following information was recorded and 


calculated on July 2, 

1979 

Solar Loop 

TIME 

aP(PSI) 

6PM 

12:30 P.M. 

32 

45 

1;30 P.M. 

32 

45 

2:30 P.M. 

32 

45 

3:30 P.M. 

33 

44 

4:30 P.M. 

32 

45 

Heat Collection Performance: On a 

normal operating day, with 


pumps P-1 and P-2 on, at any one instant measure BTU insolation, 
west collector supply water temperature (TS6), west collector 
return water temperature (TS7), and ambient temperature (TS12). 

BTU insolation is to be measured with a pyranometer on the west 
collector frame. Pyranometer must be at same angle as collectors. 
From this data and collector manufacturer specifications, cal- 
culate collector efficienty. Repeat this procedure three other 
times throughout the day. From net 6PM flow through collectors 
(see A.l) and aT through collectors (TS7, TS6), BTU output of 
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collector may be found and thus the collector efficiency. Compare 
this efficiency with the efficiency obtained using collector 
manufacturer specifications as described above. 

Results; Inaccurate results were obtained because of a small 
AT across the collectors. See Figure 1 for the collector 
efficiency curve furnished by the collector manufacturer. 

^•3 Over-Temperature Control Unit (O.T.C.): To check to see that 

O.T.C. Is functioning, set O.T.C. thermostat (Inside control 
panel box) below west collector control temperature TC7. Go 
out on roof to chec.< that O.T.C. unit comes on. Check to see 
that "Storage Too Hot" Indicator light comes on (located on 
control panel box). Note: This light should also come on If 
storage tanks ever reach 200 degrees F. 

Results* O.T.C. functions properly as conmanded by the O.T.C. 
thermostat. "Storage Too Hot" indicator light functions 
properly. 

A. 4 Chemical Feeder: To insure freeze protection, chenical feeder 
must be supplying ethylene glycol to solar loop. To check, 
close valves S-11 and S-12 (with solar pump P-1 on). Immediately 
immerse a hydrometer into chemical feeder to measure gravity. 

From specific gravity, minimum operating temperature is obtained. 
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Results; At the time of the Acceptance Test Plan In July, 

1979, no ethylene glycol was used In the solar loop because 
It Is not needed for the suimter months. In late September or 
early October of each fall season, ethylene glycol Is added 
Into the solar loop for a 30X ethylene-glycol*water solution, 
to give freeze protection down to 3^ F. 

A.5 Automatic Operation of Pump P»l : Pump P-1 (Solar Loop Pump) and 
P-2 (Heating Hot Water System Pump) are set automatically to 
come on simultaneously when collector temperature Is 20 degrees F. 
greater than hot water storage tank temperature. Both pumps are 
set automatically to shut off when collector temperature drops 
to 5 degrees F. above storage tank temperature. However, there 
are two banks of collectors (east and west) and two hot water 
storage tanks (east and west). Two switches located Inside the 
control panel box determine which bank of collectors and which 
hot water storage taok are to be used for temperature control. 

One switch Is labeled "Solar Sensor" and switches collector temper- 
ature control to east (TC6) or west (TC5) bank of collectors. The 
second switch Is labeled "Storage Sensor" and switches temperature 
control to east (TCI) or west (TC2) hot water storage tanks. Two 
differential thermostats inside the control panel box are used 
to accomplish automation of pumps P-1 and P-2. On a normal oper- 
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aUng day* AT-On Is set at 20 degrees F. for pumps to come on 
and T-Off Is set at 5 degrees F. for punps to shut off. To 
verify automatic operation of pumps* switch "Solar Sensor" to 
"West" and "Storage Sensor" to "West". Set AT-On to zero. Check 

to see that pumps P-1 and P-2 come on; green Indicator lights on 

control panel box should come on.* To see that pumps P-1 and 

P-2 shut off automatically* Increase iST-Off from zero. Check to see 

that pumps P-1 and P-2 shut off; green indicator lights should 
go off. Automatic operation of pumps P-1 and P-2 may also 
be checked by switching "Solar Sensor" to "East" and "Storage 
Sensor" to "East" and repeating the above procedure. 

Results; Both pumps P-1 and P-2 function automatically as 
commanded by differential thermostats AT-On and AT-Off. 

Both pump indicator lights operate properly. 

A. 6 Backflow Prevention: Visually inspect location of check valve 

to be on discharge side of Pump P-1. 

A. 7 Collector Outqassing; Visually inspect collectors for outgassing, 
looking for a thin film on the collector glazing. 


*N0TE: The two differential thermostats, AT-On and AT-Off are not effective 

until collector temperature reaches hot water storage tank temperature, 
I.e. * when TC7 approaches TCI. 


) 
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Results; No observable collector outgassing was observed. 
Tenywrary moisture, however, had condensed on a few collectors. 


A.8 Collector Roof Leaks; During a rain storm, visually Inspect 
collector roofing for rain leakage. 

« 

Results; Four rain water leaks were found between the collectors 
at the joints. One leak was found over the mechanical room 
and three leaks were found over the office lobby. These have 
been re-caulked and rain water leaks are nov^ at a minimum, 
although still existent. 

B. Heating Hot Water System : 

The hot water systen consists of a heat exchanger where heat Is 
absorbed, two 2300 gallon storage tanks with heat exchangers, a 
back-up electric boiler, and a variable air volume multizone unit. 

B.l Adequate Pump Pressure : When hot water system pump P-2 is 

on, record pressure difference from two pressure gauges located 
on the discharge and vacuum side of pump P-2. From manu- 
facturer specifications, obtain corresponding flow rate. Check 
to see that this flow rate exceeds 50 GPM, then pump pressure 
Is adequate. 

Results; A aP » 25 psi across pump P-2 was found on July 8, 1979, 
This corresponds to a flow of 62 GPM which exceeds the minimum 
flow of 50 GPM for adequate heat transfer. 


- 24 - 


B.2 Back»up Boiler; Set boiler thermostat at or beloM TC4. Check 
to see that boiler comes on and that Indicator light "Boiler 
On" (located on control panel box) comes on. 

Results: Boiler comes on as commanded by differential 
thermostat. 

B.3 Drainage of 2300 Gallon Hot Water Tanks: To drain east tank, 
close valves 90, 76, 39, and 41. Open valves 86 and 79. To 
fill east tank, close valve 86. Open valves 90, 76, 39,41, 79. 

After east tank Is filled to 6 Inches below lid (see east sight 

glass), close valves 76 and 79. To drain west tank, close valves 

91, 77, 40, and 42. Open valves 87 and 88. To fill west tank, 

close valve 87. Open valves 91, 77, 40, 42 and 88. After west tank 

Is filled to 6 Inches below lid (see west sight glass), close 
valves 77 and 88. 

Results: All valves are intact. Both tanks were drained 
and filled. However, during filling operations, air pockets 
formed in both sight glasses and it took some time for the 
air pockets to "settle" out to give true sight glass readings. 

B.4 Operation of Pump P-2 ; See A. 5. 

B.5 Backflow Prevention : Visually inspect location of check valve 

to be just above discharge side of pump P-2. 
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B.6 Hot Water System Safety Alarm; If the hot water loop temperature 
reaches the boiling point of water 212^ F (and thus creates 
unwanted steam), a pipe thermostat (located next to valve H-25) 
sounds an alarm. To verify that the alarm is working, lower 
pipe thermostat to or below temperature TC 8. To silence alarm, 
push "Silence” button located on control panel box. Also, 
when alarm sounds, check to see that indicator light "System 
Too Hot" comes on. 

Results ; The hot water system safety alarm was not functioning. 
Pipe thermostat is suspect and is being checked on and will be 
repaired by General Contractor. 

C . Domestic Hot Water Loop ; 

The domestic hot water loop sends hot water to hot water fixtures 
throughout the building. The building cold water system provides 
cold water make-up to the solar loop, the heating loop and the hot 
water storage tanks. This domestic hot water system includes a 
domestic hot water heater, hot water-cold water mixing valve, pres- 
sure reducing valve, and exparnion tanks. 

C.l Expansion Tanks: 

C.la 100 Gallon Expansion Tank: Visually inspect sight glass 

on east side of 100 gallon expansion tank. For normal 
operation, expansion tank sight glass should show about 
one-half air and one-half water. 

C.lb 15 Gallon Expansion Tanks (2); Visually inspect for leaks 
and check to see that expansion tanks are operating 
properly. 
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C.2 Cold Water-Hot Water Mixing Valve; Temperature Is autof.iati tally 
set Inside the valve. Visually Inspect location near domestic 
hot water heater. 

C. 3 Pressure Reducing Valve (PRV); City pressure of supply water 

Is usually around 75 psi. Check pressure gauge In solar loop 
on the vacuum side to be around 10-15 psi. This shows the 
PRV Is functioning properly. 

Results; The solar loop pump vacuum pressure gauge reads 
15 psi; therefore, the PRV Is functioning properly. 

D. Miscellaneous; 

D. l Inspect all plumbing for leaks. 

Results; All plumbing leaks were repaired, 

0.2 Growth of Algae, Fungi. Mold, or Mildew: Visually inspect 

piping. Also inspect strainer valves S-15 and L-38. 

Results; All piping was inspected as clean and free of 
any noticeable algae, fungi, mold or mildew, 

0.3 Log of temperatures: A log of temperatures is recorded 3 or 

4 times daily to check performance of various components and 
subsystems in the ONE SOLAR PLACE office building. All 


- 27 - 


temperature measuring devices are solid state thermistors. 
The following are a list of the temperatures recorded from 
the control panel box; 

Solar Loop 

TSl - East Storage Tank— Lower 
TS2 - East Storage lank— Upper 
TS3 - West Storage lank--Lower 
TS4 - West Storage Tank— Upper 
TS5 - East Collector Supply Water 
TS6 - West Collector Supply Water 
TS7 - West Collector Return Water 
TS8 - Solar Supply to Heat Exchanger 
TS9 - Solar Return from Heat Exchanger 

Heating Hot Water Loop 

TS12 - Outdoor Air Temperature 

TSl 3 - Multi zone Duct Return Air Temperature 

TS14 - Heating Hot Water Supply to Heat Exchanger 

TSl 5 - Heating Hot Water Return from Heat Exchanger 

TS16 - Leaving Water from Domestic H.W. Heater 

TS17 - Leaving Hot Water from Boiler 

TS18 - Hot Water Supply to Multi zone 

TS19 - Hot Water Return from Multi zone 
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Results; See Table 1 and Table 2. 


D.< Temperature Comparison: There are five thermometers located in 

various places to visually read and compare thermistor 
temperatures found on control panel box. 


Results: Date July 3, 1979 


Thermometer Reading °F. 
T1 - 164 
T2 - 165 
T3 - 162 
T4 - 166 
T5 - 166 


Temperature Reading °F. (Control Box) 
TS9 - 169 
TS18 - 168 
TS17 - 165 
TS6 - 179 
TS5 - 177 


D. 5 Space Heating/Air Conditioning: The multizone Variable Air 

Volume controls space heating and air conditioning through the 
office building. To see that air conditioning comes on, during 
hot weather months, turn thermostats down to desired temperature. 
To check that space heating operates, turn all thermostats in 
building up to heating conditions. 

Results: Space heating and air conditioning functioning 

properly. 
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D. 6 Master A/C Control Panel ; The Master A/C Control Panel (located 
first floor lobby) has automatic control over the air conditioning 
systm. It also has an automatic switch to control the fan and 
compressor of the condensing unit. An after hours timer will 
shut air conditioning system off after a desired time period of 
up to 12 hours. There are four Indicator lights on the Master 
A/C Control Panel. These include a "System" light, a "Heating 
Inoperative" light, a "Condensing Unit Inoperative" light and 
a "Dirty Filter" light. Check to see that these lights are 
functioning properly. 

Results: Master A/C Control Panel functions properly. 

- END - 
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ACCEPTANCE TEST PLAN DATA 
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TABLE 1 - DAILY TEMPERATURES RECORDED 
Temperatures recorded on July 2, 1979; Weather - Clear 
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STORAGE TANK TEMPERATURES 
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Temperature probe for upper east tank not functioning properly 


ENERGY TABULATIONS 
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ENERGY REQUIREMENT TABULftTIONS 
(Including future Cooling) 



Based on Total Peak Heating Load of 150,164 BTU/hr ** Based on Total Peak Cooling Load of 244,850 

BTU/hr 













































































SOLAR ENERGY PARTICIPATION 



TOTAL I 431.6 I 20.33 I 20.32 156.09 136.37 7.06 20.89 87% 




































IC HOT WATER REQUIREMENTS 



Based on 150 Gal/Day of Domestic Hot Water at 130®F 




































































total solar contribution to 1596 S®. FT. OF SOLAR COLIKTORS IN OALIAS 

WITH A COLLECTOR TILT OP 42" AND BASED ON 32* NORTH LATITHDE 






























SYSTEM DESIGN CHANGES AND 
CONSTRUCTION PROBLEMS 
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SYSTEM DESIGN CHANGES FROM ORIGINAL 
PROPOSAL AND CONSTRUCTION PROBLEMS 

1.0 DESIGN CHANGES 

1.01 Perhaps the biggest change in design involves the hot water storage 
tanks. By original design, there were to be three hot water storage 
tanks located ouside the ONE SOLAR PLACE office building, serving 

as supports for a porte cochere. It was decided, however, to use 
two larger 2300 gallon hot water tanks, installed on a concrete 
slab in the office lobby. This design change resulted in a more 
simple piping system and smaller storage tank heat losses and there- 
fore, more cost effectiveness. 

1.02 Heat exchangers were added to the inside of each 2300 gallon hot 
water storage tank. This gives a second protection from the ethylene 
glycol-water solution. More importantly, without the heat exchangers, 
hydrostatic pressure resulting from city water pressure of 15 psi 

on a 7 foot diameter concrete storage tank lid would result in an 
uplift force of 83,000 pounds, which greatly exceeds the weight of 
of the concrete slab and would blow the lid off the hot wate'" storage 
tank. 

2.0 CONSTRUCTION PROBLEMS 

2.01 Each concrete hot water storage tank has developed a slow seepage 
leak at one time or another. To solve this, each tank was drained at 
different times completely and allowed to dry for days. This stopped 
the seepage. 

2.02 The temperature sensors in each hot water storage tank have malfunc- 
tioned but since have been repaired. 
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2.03 Pumps P-1 (solar loop pump) and P-2 (system loop pump) have tripped- 
off undesirably on hot days because the mechanical room gets too hot. 
New pump seals will be installed and a larger exhaust fan will be 
installed in the mechanical room to solve this problem. 

2.04 Rain leaks through collector flashing joints. Approximately 
five leaks occur between the collector modules when there is a 
south blowing rain. During a light rain, several leaks can "still 
be observed. The collectors will expand approximately 3/8" over 
the 20 foot length of the collector due to thermal expansion. 

Sealing was to be accomplished with sponge rubber gaskets 
compressed from 1/2" to 1/4" by the module cases. (Figure 1) 

However, the collector spacing was greater than 1/4" in some places. 

Before finishing the space below the solar collector roof, all 
module joints should be leak tested from all directions with a 
pressurized hose. Floor tile or something other than carpet should 
be used as a floor below the collector array. Expansion and con- 
traction provisions for the collectors should be provided. One 
possible way of sealing between collector modules might be accom- 
plished with a gasketted mechanical interlock, if the module cover 
support was refabricated as shown in Figure 2. The solution to 
the present sealing problem is to apply generous amounts of silicone 
sealant under and around the flashing where a leak is found with 
the hose. 
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START-UP PROCEDURE 


I. Fill Hot Water Storage Tanks. 

A. East Tank - Close valve 86, Open valves 90, 76, 39, 41, 79. After 
tank is filled to 6 inches below lid (use sight gage), close valves 
76 and 79. 

B. West Tank - Close valve 87. Open valves 91, 77, 40, 42 and 88- 
After tank is filled to 6 inches below lid, close valves 77 and 88. 

II. Add ethylene-glycol to solar loop to obtain a 30 % glycol/70% water 
solution. Refer to Appendix D - "Manual Chemical By-Pass Feeders" for 
instructions. 

Ill Check to see that pump breakers are closed in electrical power panel. 

IV. Check to see that control panel breaker is closed in electrical power 
panel . 

V. Automatic operation of pumps P-1 and P-2. (Control Panel in Mechanical Room) 

A. In control panel box, set AT-On differential thermostat to 20° K. 

B. In control panel box, set AT-Off differential thermostat to 5° F. 

C. Turn switch on control panel to "Auto" for Pumps P-1 and P-2. 

VI. Over Temperature Control - In control panel box, set O.T.C. to 200° F. 

VII. The remainder of the temperature controllers and sensors were set 

before installation. 

VIII. Fill all systems with water. 

A. Heating Hot Water System - Open valve 49 and 50. 

B. Domestic Hot Water System - Open valves 43, 44 and 46. 

IX. Set room thermostats at desired temperature. 

X. Verify that 7-day Time Clock is on desired setting. 
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XI. 


A/C Control Panel in Downstairs Lobby 

A. Set "System Switch" to "Auto". 

B. In cooling season, torn "Condensing Unit" switch to "Auto". 

C. In heating season, make sure night setback thermostat located 
above cortrol panel Is set at 45° F. 

XII. Heating Season - Set boiler thermostat Inside boiler at 110°F. for 
backuD heating. 
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OPERATING AND MAINTENANCE 
INSTRUCTIONS 


1. Chemical Feeder - Periodic and annual additions of ethylene-glycol 
to the solar loop are required to insure freeze protection in the 
winter months to 3° F. (Refer to Appendix D for initial charge of 
Chemical Feeder). 

A. Monitoring - During winter months, check every two weeks to 
insure system has 30% ethylene-glycol 70% water. 

B. Add ethylene-glycol as needed. 

C. At the beginning of each heating season, check PH factor of 
glycol solution and neutralize as required to a PH of 6.7 to 7.4. 

D. During summer months no monitoring is required. 

II. Pumps - Refer to Appendix G. Pumps are life-time lubricated and do 
not require periodic oiling. 

III. Strainers - All strainers are to be cleaned monthly for the first six 
months and every three months thereafter. 

IV. Collectors - Location of collectors prevents operating personnel from 
performing any maintenance or trouble shooting. Solar contractor will 
perform these functions. 

V. Boiler - Refer to Appendix H. 

A. Inspected, cleaned, and if necessary adjusted once a year by a 
qualified serviceman. 

B. Frequently check the boiler operating pressure. 

VI. Multi zone VAV Unit - Refer to Appendix I. 

A. Night Setback Thermostat - Located in the main lobby of building 
above control panel. Set at 45° F. Will automatically activate 
heating if temperature drops below 45° F. in building. 
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B. Control Panel for heating and air conditioning Is located In the 
main lobby and consists of the following: (Aiso rr.rer to Appendix I, 
pgs. lC-13) 

1. System On Light - Green Indicates system 1$ operatinc,. 

2. Heating Inoperative Light - Red light comes on, Refer to * 

Appendix I, Page 8 for service Instructions. 

3. Condensing Unit Inoperative Light - Red light comes on, refer 
to Appendix I, page 9 for service Instructions. 

4. Dirty Filter Light - Red light comes on, change filter. 

5. Auto/Off Switch - Set on Auto at all times, unless units are being 
serviced. 

6. After Hours 12 Hour Timer - May be set for one to twelve hours 
manually. Turn this switch only when unit Is off at night. 

7. Condensing Unit Auto/Off Switch - Set at Auto In cooling season, and 
Off during heating season. 

VII. Solar Hot Water Heater - Refer to Appendix B. 

VIII. Over Temperature Control Unit- Refer to Appendix C. 

Annually the purge coil system should be Inspected and checked as 

fol lows: 

1 . Purge Coll 

Clean and Inspect the coil and coil guard to be sure they are 
free of obstructions. Turn off power to unit and wash coil and 
coll guard with a garden hose. 

2. Oil fan motor: 

a. Motor without oiling ports - Prelubricated and sealed. No 
further lubrication required under normal operation. 
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b. Motor with oil inn rorts - Add ^ few drops of SAE No. 10 non- 
detergent oil in motor oiling ports. Access to the fan motor 


may require unbolting and lowering the fan motor/fan guard 
assembly. 

3. Visually inspect connecting lines and coil for evidence of 
fluid leaks. 

4. Check all wiring for evidence of loose connections. 

5. Check for correct voltage at unit (unit operating). 

6. Check amp-draw on fan motor. 
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TROUBLE^ SHOOTING 


I. Power: 

Control Panel (Mechanical Room) 

Problem - No power to panel. 

1. Check electric power from power panel to Insure that circuit breaker 
116 Is closed. 

2. Check to see If fuse Is blown inside control panel. (Fuse is white with 
an ''L'* on It.) 

I I . Pumps : 

Solar Loop Pump P-1 and Hot Water System Pump P-2 
Problwin - Pump will not run. 

1. Check motor starter/disconnect switch to make sure It is closed. 

2. Check breakers in power panel to see if tripped. 

Pump P-1: 1»22, 23. 24 

Pump P-2: 119, 20, 21 

3. Check to see If differential thermostat Al-On in control panel 
is set at 20° F, (Note; aT-Op. is not effective until collector 
temperature TC7 or TC5 reaches hot water storage tank temperature 
TC 1 or TC 2.) 

4. Check to see if "Solar Sensor" and "Solar Storage" controllers in 
control panel are both turned to either East or West. 

3. Problem - Pumps run continuously. 

1. Check control panel switch to make sure it is on "Automatic 
Mode" not "On" ^ . ;ition. 
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2. Check AT-Off is set at 5®F. (Note; aT-Off differential 

thermostat is not effective until collector temperature TC7 or 
TC 5 reaches hot water storage temperature TCI or TC2). 

III. Over Temperature Control Unit (OTC): 

Problqw - Unit will not function 

1. Check electric power panel to see if breaker #3 is tripped. 

2. Check OTC thermostat in control panel is set at 200^ F. Lower 

setting to circulating water temperature to see that it turns on. 

IV. Boiler: 

Proble m - Unit will not function 

1. Check to see that 175 amp breaker in power panel is not tripped. 

2. Refer to Appendix H-2 "Trouble-Shooting for Water Boilers". 

V. Air Conditioning Unit: 

Control Panel in Downstairs Lobby 

Problem - "Heating Inoperative" red light comes on. - Refer to Appendix 1-8. 
Problem - "Condensing Unit Inoperative" red light comes on. - Refer to 
Appendix 1-9. 

Problem - None of system indicator lights are functioning. - Check to see 
if 225 amp breaker in power panel is tripped. 

Problem - "Dirty Filter" red light comes on. - Change filter. 

VI. Heating Hot Water System Safety Alarm: 

Problem - Alarm sounds and "System Too Hot" light comes on. 

1. Push "Silence" button located on control panel. 

2. Check to see if Pump P-2 is operating. If it is not on in "Auto" 
mode, switch to "On". If it does not come on, refer to Section II- 
" Pumps". 
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VII. Storagt Tanks: 


Problaw - Tank leaks. 

Refer to page 25» B.3 "Drainage of 2300 Gallon Hot Water Tanks" 

Allow tank to dry out for several days before refilling. 

VIII Collectors: 

m 

Problem > Roof Leaks 

1. Identify exact location on underside of collectors where water leaks. 

2. Check caulking on top of collectors where leak appeared. 

3. Recaulk area or Identify more severe problem. 


OPERATION, MAINTENANCE, AND 
PRODUCT APPENDICES OF 
ONE SOLAR PLACE SYSTEM COMPONENTS 
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APPENDIX A 
SOLAR COLLECTORS 

SOLARGFNICS FLAT PLATE - SERIES 76 
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OPERATION AND MAINTENANCE 


I - OPERATION 
A - Syatam Function 

Once tha entire Lennox LSHW solar water heating system has been 
instaliad and tha transfer fluid and storage tank systems are fiMed, 
the system will operate by itself. The pump controller will register 
tetnperctures ft o n the collector sensor and the storage tank sensor, 
activating the puinp as required. Important !n the operation is the 
temperature difference between the two sensors, referred to as the 
" If the temperature at the collector is equal to the temperature 

of the storage tank the oump will be off. When the AT between the 
collector and tha tank increases (example ; the sun begins to heat the 
collectors) to 3* 1 1*, the pump will run intermittently, providing an 
amount of fluid circulation proportional to the AT. As the tempera- 
ture difference between sensors increases so does the rate at which 
the pump provides circulation. When tne temperature difference 
reaches 1 1* the pump will be on steadily and will continue until the 
AT becomes less than 1 1*. The pump will then proportionally ciicu- 
late (css fluid until the AT is again 3* or less. At this point the pump 
will shut off until the sensor temperatures require transfer fluid 
circultflion. 

P - Components end Functions 

1 - Air Vent Valve 

Located at tha top of the transfer fluid system, this valve is a float 
type valve which will release air only. As fluid enters the valve, the 
f'oat rises and closes the vent port. Any air in the system will be 
allowed to escape at this valve particularly when filling the sys- 
tem, See Figure 13. 

2 • (Pressure Relief Vehre 

Located at the top of the LSM1 module, (Figure 1), this valve will 
release any pressure In the transfer fluid systam in excess of 5C 
psi (345 kPa). The discharge from this v,<iv^ may exceed 200“F 
(93‘C) Because of this temperature, the Pressure Relief Valve 
must be piumbed to an open drain. Wate released from this 
valve is unsafe, glycol contammated water. 

3 - Temperature and Pressure Relief Velve 

Located at the side of the LSM1 module, (Figure 1), this valve will 
discharge water from the Storago Tank when the stored water 
readies a temperature of 210®F (99“C). This valva purges excess 
heat accumulated in the tiansfer fluid by reieos og heater water 
from the storage tfnk and replacing It with cold supply water 
This addition of wOld water will cool the colloctors and transfer 
fluid. The Temperature and Pressure Relief Valve must be 
piumbed to an open drain. 

4 - Expansion Tank 

The expansion tank absorbs the expansion rnd contraction of the 
transfer fluid which may vary from — 2CTF ( — 29®C) in winter to 
24(TF (1 16®C) in summer. The expansion tank is a diaphram type 
which is pressur.zed to 1 2 ps? (62.7 kPa! and sealed. Do not open 
tank. If tank should ever be opened or depressurized, recharge 
with 12 psi (82.7 kPa) of air, 

C • Pump Controller 
1 - "AUTO positiun — 

The pump controller has 3 positions. "AUTO" is the switch posi- 
tion for normal operation. If the temperature difference between 
the tank and the collector is great enough. 1 V or more the pump 


will run steadily (indicator fight is on continuously) to circulate 
fluid through collectors The pump will run Intermittently (indi- 
cator light is "blinking") to circulate e proj>ortional amount of 
fluid through collectors as temperature of tank approaches 
temperature of cc ''ctors — AT is between 3* and IT. When 
indicator light is off (switch still in "Auto" position) the storage 
tank is up to e proper temperature and the pump is oft. 

2 - "ON" and "OFF" positions — 

Tha "ON" and "OFF" controller switch positions are for cervlce 
operations only. With switch in "ON" position the pump will run 
continuously. With svt tch in "OFF" position pump will not oper- 
ate DO NOT LEAVE PUMP IN OFF POSITION FOR EXTENDED 
PERIOD OF TIME. In summer the collectors may overheat without 
ri'^culation. 

D - Pump Motor 

A hvo speed pump motor is provided with the LSMI module. Low 
speed is recommended for the most satisfactory operation. The 
switch is located on the backside of motor electrical connection box. 
"1 Dash" position is the recommended speed. Check to be sure the 
"1 Dash" side or the switch is depressed. Set mechanical head 
adjustment (bottom of pump) on "5" or MAXIMUM. See Figure 2, 



Figure 2 



APPENDIX C 


OVER TEMPERATURE CONTROL UNIT 
(PURGE COIL) 


DIMENSIONS 


TOP VIEW 


2S in 
(63S mm) 



REAR VIEW 



in. 

’(711 mm) ' 



(VERTICAL AIR DISCHARGE SHOWN) 


J 


OPERATION/MAINTENANCE 


I . OPERATION II - MAINTENANCE 


The HRW1 purge coil it an automaticatly controlled high tempera 
ture limiting device Its function it to prevent an excessive buildup of 
heat in the collector loop fluid When there is no demand for space 
heating or domestic hot water and the storage tank is charged to its 
designed temperature, any heat gathered by the solar collectors is 
retained in the collector loop fluid. When the temperature of the 
collector loop fluid reaches the setting of the pjrge aqua stat (not 
supplied with purge coil unit) the collector loop fluid is routed 
through the purge coil and the fan is energized Heat is dissipated to 
the outside air at the coil, lowering the collector loop temperature 
and preventing over heating of the collectors and collector fluid The 
purge coil will automatically activate and deactivate as it cools the 
collector loop to the designed safe temperature or until other he<^t 
requiring demands can absorb the collector solar energy 

PAC.V. IH 
OF I'ooK g'-.vl.n V 


Annually the purge coil system should be inspected and checked ee 

follows; 

1 • Purge Coil 

Clean and inspect the coil and coil guard to be sure they are free of 
obstructions Turn off power to unit end wash coil & coil guard 
with a garden hose. 

2 • Oil fan motor: 

a • Motor without oifing ports • Prelubricated and sealed No 
further lubrication required under normal operation 
b - Motor wtth oiling ports - Add a few drops of SAE No 10 r>on- 
detergent oil in motor oiling ports Access to the fan motor 
may require unbolting and lowering the fan motor/fan guard 
assembly 

3 • Visually inspect connecting lines and coil for evidence of fluid 

leaks 

4 • Check all wiring for evidence of loose connections 

5 - Check for correct voltage at unit (unit operating) 

6 • Check amp-draw on fan motor 

Unit nameplate Actual __ 
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INSTALLATION 


I • SHrPiNG AND f ACKINO LIST 
1 of 1 contftifM 

1 • HRW1 CoH UnH 

4 • L»gt (V«f1ic«l discharge) 

PtMtk Bag Containing; 

2 • Mounting brackott (Morlxontal diacharga) 

24 • #6 lock^ashart 

24 - #6 • 32 K 1/2** Scrawt 

M . SHIPPING DAMAGE 

Carafully inapoct unit for shipping damaga H any damaga is found, 
immadiatalv consult th# last carriar. 

IB • GENERAL 

Thasa instructions ara only intandad as a ganaral guida and do not 
suparsada local codas. Authorltias having jurisdiction should ba 
consultad prior to installation 

IV . APPLICATION 

Tha HRW1 Purga Coll Is intandad for application with othar Lannox 
solar aquipmant in a dasignad solar anargy systam Tha purga coil 
may ba installad outdoors with vartical diacharga or indoors with 
horiiontal discharga and is for usa with a maximum of 30 Lannox 
solar collactors 

V . LOCATING AND SETTING UNIT 

A sound absorbing malaria) (such at Isomoda) should always ba 
usad undar unit If It is installad In a position or location that will 
transmit sound or vibration to tha living sraa oi to ad|scant build- 
ings. Rater to unit dimansion drawing to sixa mounting slab. plat> 
forms or supports 

A • Vartical Discharga Outdoor Application 
1 • Slab Mounting 

Whan installing unit st gi ada laval. install on a laval slab high 
anough abova tha grada to allow adaquata drsinaga of water 
Top of tha slab should ba located so run-off water from higher 
ground will r>ot collect around unit 



2 • Roof Mounting 

Install the unit a minimum of 4 inches above the surface of the 
roof Cara must ba taken to insure that the weight of unit is 
properly distributed over roof joints and rafters Either red 
wood or steel supports ara recommended. 



FKjURE 2 


3 • Service Clearances 

Rofer to Figure 3 for proper sarvice/installation clearances 
Unobstructed air flow to and from the unit is important for 
proper unit performance 


SERVICE CLEARANCES 
(VERTICAL DISCHARGE) 



FIGURE 3 




• • Norltofital DiKHarf# ta^aar AppMeatlaii 
Cartain applkatk>at may raquira iottaMatioa of lha HRWI Puro# Coil 
la aa attic or othar iaiarlor locatloa. Figure ft thoa^ a rapracantativa 
attic iaaiallatioa with tha purge con fan aHhaualif>g air through tha 
eoN to tha outdoora. laatall tha coM aa followa: 

1 • Provida aa opaaiag 2) ia (234mmi by 2ft ki. <2ft4mm) aad a hold 



,S-S W 


Ot. 




FIGURE 4 


ATTIC APPLICATION 
HORIZONTAL DISCHARGE 



providad arnt iottallad louvra. 

2 • Position HRW1 Purge Coil unit against opening in daskad posi- 

tion idatarnf>inad by inatallarl. 

3 • Fasten unit at bottom using (2) providad ntounting brackets 

4 • HRW1 Ian will aHhaust 2100 dm (O.tft mVs). If attic air infiltration 

is not a sufficient supph*. an additional louvrad irttaka vent may be 
required. 

VI • PLUMBING CONNECTION 

Tha inlet and outlet pipes can ba identified in tha 'Dimensions*' 
illustration on Page 1 Both inlet and outlet are ^ M in. |3ft mm) 0 0 
copper tuba Use proper copper sweat plumbing techniques to da* 
bur. clean, fluii and solder conrweting piping to the inlet and outlet 
tubes Install valves and test ports as required by tha total desigrwd 
system schematic 

VII . ELECl AICAI CONNECTION 

Wiring rrust conform to the National Electric Coda (NEC) (NFPA No 
70 197S/ANSI CMft7ft) and any kcal codas 

Note - National Electric Code (NFPA No. 70-1976/ANSI - Cl - 1976 is 
available from: 

National Fire Protection Association 
470 Atlantic Ave . Boston. Mass.. 02210 
An application diagram is provided in this instruction, local or other 
codes may require the installation of i fused disconnect switch in the 
power circuit to unit Refer to the drsigrwd total system instruction 
for proper connection of wiring to central controller 

VIII . CLEANUP 

1 ■ Replace all etectricel covers and access panels 

2 • Turn on power to unit 

3 • Refer to the total system instruction for operational check proce 

dures. 

4 • Generally cleanup mstallation. 



C - 3 


FIGURE S 




APPENDIX D 


CHEMICAL FEEDER 



NOTE: PIPE AND FITTINGS IN 

DOTTED AREA ARE NOT SUPPLIED. 


A. Pot fteder should be empty when not in use. 7 jpty, 
close valves (1) and (2), open valve (3) and loo; .filler 
cap (5). 

8. To fill pot feeder, close valves (IK (3), (3). Remove filler 
cap (5) and fill with treatment. 

NOTE: IF YOU DO NOT FILL POT FEEDER TO THE 
TOP WITH TREATNIENT, YOU MUST TOP OFF WITH 
WATER. THIS IS TO AVOID INTRODUCING AIR INTO 
THE SYSTEM. 


C. To add treatment into boiler, close filler cap (5), close 
valve (4), open valves (1) and (2). 

After treatment has left the feeder (not more than 30 
seconds is required to accomplish this), open valve (4), 
close valves (1) and (2). Follow procedure A. to dram 
pot feeder. 


D - 1 



MANUAL CHEMICAL BY-PASS FEEDERS 

"POT FEEDERS" 



NOTIt VALVES 
FITTINGS AND 
PIPING SHOWN 
IN DASH LINES 
NOT SUPPLIED. 


SEE REVERSE SIDS FOR 
OPERATING INSTRUaiONS 


PART & NAME 
#1 Votve. Gate 
«2 Volve, */4" Gate 
#3 Tank 

«4 Volve. '/)" Gate 
#5 Red. Tee, Vr x Vi 
#6 Unions V*” (2 reqd.) 
17 Top Cover (3'/i 
Fleckenstein) 

08 Nipples (6) 


I I 

SPECIFICATIONS 


MODEL NUMBER 



SIZE INCHES 
DIA.— IGTH 

6Ys — 10 
10— 16 


APPROX. CAP. 
(GAL) 
l‘/j 
6 


APPROX. SHIPPING 
WGT 
20 lbs, 

35 Lbs. 


BUILT FOR 125 LBS. MAXIMUM PRESSURE 
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TEMPERATURE 


‘REEZING POINTS OF AQUEOUS SOlUTIU.S 



GLYCOL, PCRCLMT BY WEIGHT 


LTHYLCNE GLYCOL 


r 


PROPHYLENL GLYCOL 
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APPF.NDIX E 


MAIN HEAT EXCHANGER 


MAIN HEAT EXCHANGER 


TYPE: Water to water heat exchanger with steel shell and copper tube. 

MANUFACTURER: TACO - Model No. B-12408-L 

1160 Cranston Street 
Cranston. Rhode Island 02920 

TUBING: 3/4" copper 

NO. OF PASSES: 4 

TUBE CAPACITY: 30 GPM 

TUBE TEMPERATURE "IN": 111°F 

TUBE TEMPERATURE "OUT": 120°F 

SHELL CAPACITY: 50 GPM 

SHELL TEMPERATURE "IN": 130°F 

SHELL TEMPERATURE "OUT" 124°F 

PRESSURE DROP - TUBES: 1 Foot 

PRESSURE DROP - SHELL: 2 Feet 

HEAD MATERIAL: Cast Iron 

TUBE PLATE MATERIAL: Cast Iron 


APPENDIX F 


STORAGE TANK HEAT EXCHANGERS 


STORAGE TANK HEAT EXCHANGER 


TYPE: Helical wound copper 

LOCATION: One In each storage tank 

FLOW: Reverse return 

SURFACE AREA: 82.3 square feet 

MANUFACTURER: Ihermo-Pak, Inc. 

P.O. Box 13223 
Memphis, Tennessee 
901-942-4684 

PIPE CONNECTION: 2 " union 

PIPE SIZE: a) Helical pipe is 3/4", type "L" soft copper 

b) Header (supply and return) is 2", type "L" hard drawn 
PHYSICAL DATA: a) 16" in diameter 

b) 62" in height 

c) Four sections of closely wound 3/4" pipe around the 
2" supply and return riser 
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APPENDIX 6 


PUMPS 


INSTALLATION- 
S«IH V I..C E A N D. 
, O P -E R A T I O N 

I N S T R^J CT I O N S 

' 


FRACTIONAL 


HORSEPOWER 


Types PE-B 8 .(pT^PUMPS 
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HYDRODYNAMICS DIVISION 


PEERLESS PTJMP 


Los Angeles, California 90031 • Indianapolis, Indiana 46208 
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Imfallatlon and Oparation 


INTRODUCTION — Your Peerless Fluidyne 
Pump will give the best possible service when 
installed according to instructions'. Be sure to 
read this entire bulletin carefully before start- 
ing any installation operations. The Peerless 
Pump carries a one-year warianty against de- 
fects in manufacture. This warranty, however, 
does not apply to parts damaged in transit. 

Check the shipment carefully and report any 
damage or shortage to the transportat'on com- 
pt^ny immediately. 

L>.?CATION — Place the pump as close as pos- 
sible to the water supply, considering suctio:* 
specifications for the pump, accessibility for 
installation, inspection, and service operations. 
The most direct and simple piping is best, es- 
pecially for the suction line. If possible, locate 
the pump so that the water flows by gravity into 
the pump suction. 

FOUNDATION — The pump foundation should 
be strong enough to support the pump solidly 
and permanently in position. A concrete foun- 
dation is recommended. 

PIPING — To facilitate and simplify piping, 
the volute casing and discharge flange can be 
rotated to any one of 4 positions by removing 
the 4 adaptor-to-casing cap screws and rotating 
to the desired position. The bleeder ' < vent 
should be moved to the position at the ‘.op of the 
casing in any change from the norma! factory- 
assembled position. Suction piping should not 
contain any low points which can trap air. When 
tiie pump is located above the level of the water, 
a check-valve or foot-valve '.should be Installed 
in the suction line to r>aintuin prime, and a 
priming tee should be so located at the discharge 
flange of the pump that the case and suction 
line can be completely filled. If debris is apt 
to be present, a combination foot-valve strainer 
should be used. When the suction is under pres- 
sure, or the level of the water is above the 
pump, a valve and union should be installed in 
both the suction and discharge pipes to permit 
inspection and service of the pump at any time. 
To obtain optimum performance, suction pipe 
Joints must be made up with pipe joint com- 


pound to insure that there are no air leaks. 

When the pump is located above the liquid or 
operatli^ with a suction lift, even a small air 
leak in the suction line will materially reduce 
capacity of the pump or cause a loss of prime. 

If a union is required, use a gasket type and 
seal it with pipe joint compound. Also, the 
pump must not support b<avy suction or dis- 
charge piping, and piping must not be forced 
into place because this could result in distor- 
tion and binding of rotating parts. 

ELECTRICAL CONNECTIONS — Be sure the 
motor terminals are connected for the voltage 
to be used. Connection diagrams can be found 
on the nameplate or inside the terminal cover. 
Single phase, 1/4 and 1/3 horsepower motors 
are wired for 115 volts only. 1^2 thru 1-1/2 
horsepower may be wired for either 115 volts 
or 230 volts as desired; standard factory con- 
nections you receive should be 230 volts. Three 
phase motors may be of other voltage wd are 
not pre-connected. Local electrical codes 
governing wiring should be observed. 

MOTOR — The motor supplied with the 
Peerless Fluidyne Pump does not require lub- 
rication — it is life-time lubricated. It also 
has bUilt-in overload protection which will 
automatically reset as the motor cools, there- 
fore the main switch should always be open 
when working on the motor. If for any reason 
the motor is serviced or reconditioned, its ro- 
tation should be checked to be clockwise when 
looking toward the pump at the end opposite 
the shaft extension. Also, this end of the shaft, 
covered by a plug, has a screw driver slot re- 
ferred to elsewhere for holding or turning the 
motor shaft, pump, etc. 

IMPELLER — The impeller rotating in the pump 
casing is the only moving part of a centrifugal 
pump. In case of reduced pressure or reduced 
capacity requiring service traceable to the im- 
peller, its water passages should be inspected 
by passing a flexible wire etc. from the outside 
toward the center to dislodge any obstructions. 
See DISASSEMBLY as required for this opera- 
tion. 
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MECHANICAL SHAFT SEAL — A short run>in 
period may be required when a new unit is 
placed in operation before a perfect seal is ef- 
fected in the mechanical shaft seal. However, 
there should be no leakage at the seal during 
normal operation. If considerable grit, etc. , 
is present in the water, the seal may eventually 
become scored and develop a leak. In such case, 
the seal should be disassembled f i all parts 
cleaned thoroughly. The rubber bellows should 
be examined for leaks and the seal faces for 
scratches. Worn parts should be replaced, but 
emergency repairs may be made of the seal 
faces by smoothing these on No 500 grit carbo- 
rundum paper placed on plate glass to provide 
a flat surface. See DISASSEMBLY as required 
for this operation also. 

PRIMING & STARTING — When the pump is 
located above the level of the liquid, the pump 
must be primed by filling the case and suction 
line through the tee installed at the discharge 
flange. Be sure all the air has been expelled 
from the suction pipe and pump case. Plugs 
are provided for the release of air trapped at 
the top of the impeller cavity. 

The rotation of siiigle-phase motors is pre- 
determined by internal wiring, but the rotation 
of 3-phase motors must be checked at installa- 
tion by momentarily closing the electric service 
switch and observing the rotation. It should be 
clockwise when looking toward the pump from 
the free end of the motor. Interchange of any 
2 of the 3 power leads will reverse a 3-phase 
motor. 


DISASSEMBLY — It Is advisable that a compe- 
tent pump mechanic be employed for disassem- 
bly and reassembly operations. Before start- 
ing disassembly of the pump, re-check to make 
certain that this operation is necessary. Close 
any valves that may be installed in the suction 
or discharge piping. Remove a plug at the 
bottom of the pump case and a plug at the top 
to admit air and expedite draining. Remove 
the (4) case-to-adapter screws and the mounting- 
foot screws. This permits removal as an as- 
sembly: the motor, the adapter, the foot, and 
the impeller. The impeller is now exposed for 
inspection and cleaning. See paragraph on im- 
peller. The impeller is assembled to the motor 
shaft by 7/16-20 R. H. thread. On 3-phase 
units, impellers are locked in place with a 
7/16-20 hex socket set screw. If disassembly 
is necessary, hold the motor shaft with a screw- 
driver engaging the slot which is covered by a 
cap at the opposite end, remove the set-screw, 
if provided, and turn the impeller counter- 
clockwise. The mechanical shaft seal can now 
be removed for inspection, service, or replace- 
ment. 

REPLACEMENT PARTS — When ordering re- 
placement parts be sure to give both the Model 
No and Serial No appearing on the nameplate 
on the top of the adapter, as well as the part 
name. 

REASSEMBLY — Cleanliness is essential in 
the reassembly of any pump, especially to make 
sure that no grit, etc. , is included between 
the surfaces of the mechanical shaft seal. Also, 
all connections should be made air and water 
tight. 


DO NOT RUN A PUMP 
NOT FILLED WITH WAl ER 
(It keeps the seal lubricated) 



TROUBLE 5HOOTINO GUIDE 


PROBABLE CAUSES 



SOLUTIONS 


MOTOR WILL NOT START OR RUN 


Circuit incomplete, wiring incorrect. 


Motor or cnpecltor defective. 


Impeller or eeal etude. 


Overloed tripped. 


Check wiring end inetruction on ELECTRICAL 
CONNECTIONS. 


See denier for eervice. 


Turn motor shaft with screw-driver engsf ing slot 
end of shaft. 


See MOTOR OVERHEATS (below). 


MOTOR OVERHEATS 


Voltage low, wrong connections. 


Head or lift exceeda unit rating. 


Viscosity or specific gravity exceedn 
rating — water. 


Mechanical defect in motor or pump. 


Ventilation — poor. 


See instructions on ELECTRICAL CONNECTIONS. 


Reduce lift -- Increase pipe siae. 


See dealer for proper application. 


See dealer for service. 


Vacuum clean motor air passages, ventilate 
surrounding area. 


MOTOR RUNS • NO WATER * LOW CAPACITY * LOW PRESSURE 


Pump not primed. 


Speed rpm below motor tag specification. 


Rotation reversed. 


Lift or head total exceeds unit rating. 


Air leak in shaft seal. 


Air leak in suction pipe. 


Air trapped in suction pipe. 


Plugged foot-valve or screen. 


Plugged impeller. 


Impeller wear or damage. 


See PRIMING 6 STARTING instructions. 


Check for incorrect voltage or motor overload. 


Reverse ai^ (2) of (3) leads for (3) phase. 


Reduce lift — increase pipe sise. 


See instructions on MECHANICAL SHAFT SEAL. 


Make up tight with pipe Joint compound. 


See instructions on PIPING. 


Clean. 


See instructions on IMPELLER t DISASSEMBLY. 


See instructions on IMPELLER A DISASSEMBLY. 


PUMP LOOSES PRIME AFTER STARTING 


Air leak — suction piping 


Suction lift excessive. 


Screen or foot -valve plugged. 


Air leak — mechanical shaft seal 


Make up tight with pipe Joint compound. 


Reduce lift — increase pipe sise. 


Clean. 


See instructions on MECHANICAL SHAFT SEAL. 


PUMP VIBRATES OR IS NOISY 


Insecure footing. 


Air leak in suction pipe. 


Cavitation due to excessive lift. 


Clogged impeller. 


Bent shaft. 


Motor bearing wear. 


Re-work. 


Make up tight with pipe Joint compound. 


Reduce lift. 


See instructions on IMPELLER A DISASSEMBLY. 


Remove from motor and straighten or replace. 


Replace bearings. 





























































Intfollofion 

MOOEl CE, SERIES 1 


Instructions 

ELECTRIC - HYDRONIC 

(waterIand steam boilers 

Woil-McLoin 


Th# A.8.M.E. ••fcty valvt U thlpptd on tht boiltr. 
Pipe the enfety valve outlet to a ^aln or near to the 
floor; 1^0 not pipe ealety valve diediarge to any area 
where freezing temperaturee could occur. 

Two or more boiler* may be utilized where ncce**aiy 
to obtain the desired capacity. Standard Industry pip* 
Ing praettem should be used for headertng the steam 
and condensate return piping. Hie waterlines of all 
boilers should be at the same levd. A boUer water- 
level controller and boiler feed pump system Is rec- 
ommended In order to provide best servl/c*. Locate the 
"body mark” of the boiler water levd controller 1-1/2” 
bdow the centerline of the boiler’s water gauge glasses. 

WIRING THE BOILER 

Hie .Modd CB boiler Is pre-wired at the fadory. Please 
see wiring diagram for Internal and external wiring. 
The Modd CE dectric boiler contsdis Internal overload 
protection. Provisions are made In the upper left hand 
comer of the boiler cabinet to accept the power input 
wiring. Listed In the table are the minimum recommend- 
ed wire sizes according to the boiler capadty. The wire 
size listed for eadi boiler size Is based < n using a cop- 
per condudor for runs of 50 fed or for runs in 
excess of 50 fed consult National or Local Electrical 
Code Manual Bring the power Input wiring from the 
disconned pand through the conduit opening in the 
boiler cabind and conned the wires to the fuse blocks 
shown In wiring diagram. Hease note that the power 
Input wiring must have at least a rating. 

Up to seven (7) thermal Arne ddays and up to six (6) 
heating dement contadors are prewired in the boiler 
cabinet Each thermal time delay is wired In series with 
its respective heating dement contador to prevent a 
sudden Inrush of electrical current On a "call for heat”, 
only one contactor at a time is allowed to become en- 
ergized. 

A low voltage (24 volt secondary) transformer is mount- 
ed In the boiler cabinet to provide a power source for 
the control dreuit Hte CE boiler Is provided with both 
an operating control and a limit control, and the steam 
boiler also has a low water cutoff. Our wiring diagram 
also shows the use of a low voltage thermostat or 
controller which should be used to obtain proper control 
function and safety of operation. Note that high limit 
controls must be set at least 2 PSIG or 20**F higher 
than operating control settings. 

EXTERNAL CONTROL WIRING- 
WATER BOILERS 

If It Is desirable to utilize outdoor thermostats to pro- 
vide control of the heating dements, the outdoor bulb 
of such a controller must be located to sense outdoor 
temperature, but the bulb should not be exposed to the 
sun. rain, snow or the warm air from ventilating open- 
ings. o- , , 


Where only one tone It utilized, the rday, droilator, 
thermostat, dc, should be wired according to the con- 
trols nnployed (refer to manufacturer's liutruction for 
application Information). For slngl* tone applications 
where only one (1) low voltege operating controJ Is 
utilized, the operating control must be edrad across 
terminals 1 and 2 of the low voltage terminal board. 

On radiant pand ^tems, heat pumps, etc, edisre op- 
timum control of the water temperatu. Is desired, plsto- 
Ing the operating control (bulb) In the return water 
piping near the boiler Is desIraEle, as Is constant water 
drculatlon through the system. 


EXTERNAL CONTROL WIRING- 
STEAM BOILERS 

For single zone applications where only one (1) low 
voltage operating control is utilized, the operating con- 
trol must be wired across terminals 1 and 2 of the 
low voltage terminal board. 


No. OF BRANCH CIRCUITS REQUIRED 
AND MINIMUM WIRE SIZE (90*C WIRE) 

For the number of branch drcult* required and the 
wire size, please refer to the appropriate colunm on 
page 6. Do not use aluminum condudors. 


SEQUENCE OF OPERATION 

Call for Heat — 

1. Hie thermostat contads dose (external operating 
control) energizing the first contactor (IK) and the 
heater In the first thermal time dday (TDl). 

2. Approximately 30 seconds later, the thermal time 
delay contacts dose, energizing the second contador 
(2K) and the heater in the second thermal time 
delay (TD2). 

3. Approxlmatdy 30 seconds later, the second thermal 
delay contacts dose, energizing the third contactor 
(3K) and the heater in the third thermal time delay 
(TD3). 

4. This sequence continues until ail contadors are ener- 
gized or until the call for heat ends. 

End of Call for Heat — 

5. The thermostat (external operating control) contacts 
open, de-cnergizlng the first contador (IK) and the 
heater in the first thermal time delay (TDl). 
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6. After • minimum of 10 Moondi the oonlects In the 
flnt thermel time delay open, deenerglalng the •eo' 
ond contactor (2K) and the heater In the aaoond 
thermal time dday (TD2). 

7. Thla sequence continues until all contactors are de> 
energised. 

8. When the boiler temperature or pressure exceeds the 
operating control setting, the thermostat circuit Is 
opened and the elements are de-cnergtxed In a normal 
off sequence. 5f the high limit setting Is exceeded, 
the tra/rsformer secondary circuit Is open and all 
element contactors are deenergized Instantly. 


TROUBLE SHOOTING GUIDE 

(Refer to Wiring Diagram) 

I. Symptom — No Heat 

A. Check fuses. 

Fuses FI and F5 supply power to the control 
circuit. 

B. If fuses are good, Jumper the thermostat terminals. 
If boiler starts, ch'^ck the thermostat and associa- 
ted wiring. 

C. If thermostat and wiring are good, check the 
"Limit” and operating control. 

1. Jumper terminals of High Limit Control to- 
gether. If the boiler starts, replace the limit 
control. 

2. If the boiler does not start in Step 1, jumper 
the terminals on the operating control. If the 
boiler starts, replace the operating control. 

D. If the Limit and Operating controls are good, 
check the transformer. 

1. Measure the transformer secondary voltage 
from control tray to transformer side of the 
"High limit" control; it should measure 24 volts 
a.c ± 10 %. 

2. If the voltage is 0, replace the transformer (the 
transformer is fused, behind the insulated cover 
of the transformer, and replacement of the fuse 
is possible if care is exercised.) 

E. If the secondary voltage is low, the primary volt- 
age is correct, 'emove the transformer secondary 
lead from the limit control. 


1. If the voltage remains low, replace the trans- 
former. 

2. If the voltage Increasce, reconnect the trans- 
former lead to the Limit control, and dlscoimed 
the contactor colls one by one while observing 
the voltmeter. If voltage returns to normal 
upon disconnecting one of these, replace the 
defective contactor. 

II. Symptom — Low Heat 

One or more contactors do not energize Operation of 
any contactor, beyond the first Is dependent upon the 
operation of two components: 

1. Thermal time delay. 

2. Contactor Itself. 

Observe the sequence of operation and note the contactor 
where the sequence stops. Proceed as follows: 

Disconnect the wire going from the contactor coil to the 
thermal time delay, using a Jumper wire, reconnect 
the contactor coil terminal to terminal 1 of ^e thermo- 
stat terminal strip. 

1. If the contactor energizes, replace the thermal 

time delay. ^ 

2. If the contactor fails to energize, replace it 

III. Symptom — Boiler Does Not Shut Down 

One or more contactors remain on after call for heat 
ends. 

A. Check contactors. 

Lower the temperature setting on the "High Limit" 
control to simulate a limt of operation. 

1. If all contactO'S instantly de-energize, the con- 
tactors are go /d. 

2. If one or more contactors fail to de-energize, 
replace the contactors that failed to de-energize. 

B. If all contactors de-energtzed check the thermal 
time delays. 

Return the temperature setting on the "High Limit” 
control to its original setting. Allow the boiler to se- 
quence on with a normal call for heat. When all con- 
tactors are energized, lower the setting on the operating 
control to satisfy the call for heat Observe the shut 
down sequence and note the contactor at which it stopr.. 
Replace the thermal time delay supplying power to that 
contactor. 


PLEASE HANO THESE INSTRUCTIONS NEAR THE BOILER 


OPERATING INSTRUCTIONS 

FOR 

WEIL-McLAIN ELECTRIC BOILER 


Mr. Boiler Owner: 

He’ow, the procedure Is outlined for Btartlng your \Voil-MeI.ai.'» Boiler including instructions for the care of your 
heating Bystem. All mechanical equipment needs occasional attention The boiler should be inspK’ted, cleaned and 
if necessary, adjusted once a year. We recommend that a qualiricd servicf‘man t/c called as he has been trained for 
the job and will have the necessary instruments to check your boiler. 'Dus will assure* you that the f)pcration of yr>ur 
heating system will remain highly efficient. Your W(*il McLain bi>ilcr will give you many years of heating comfort, 
If you follow the few simple suggestions listed in this Insiruclion sheet 


FILLING STEAM AND WATER BOILERS 


Do not fill the boiler (except for leakage le«ts) until ihc 
boiler is ready to bo fired. CAUTION: Do not add large 
quantities of cold feed water to any hot boilerl 

Steam Systems: The boiler should be filled to the nor- 
mal water line and fired for about 15 minuti^s at a low 
rate sufficient to keep the boiler at steaming temperature 
w ith the steam vented to drive off dissolved gases (also 
see Skimming Steam Hollers). 

Water Systems: The boiler and the entire system sh()uld 
be filled to about 12 pounds per square inch and heat(d 
to approximately 210°K for about 15 minutes to drive 
off dissolved gases. Hefore filling the system, make sure 
all the system air vents are closed, Open the hand 
water feed valve and beginning on the lower fioor, op<'n 
the air vents (one at a time) until water starts to flow*; 
then, close the vent. Repeat this throughout the building 
until all het't distributing units are filled with water. 


( lose the hand water feed vtUve when the corn*cl hcdler 
pressure is reachtd. After the s' item is in operation, 
keep the sy.'^tem filled with w'ntei v occasionally open- 
ing the air vents allowing any eno ipped air to escape 
and adding enough make up watci to maintain the tor 
rect system prevssure. If your system is provid'd with 
a purge valve located in the sy.stem rettafn piping, con. 
nect a garden hose to the drain valve fixated above 
(he purge valve. ("lose the purge valve and optn the 
harid water feed valve and allow (he syst(‘m to purge 
all air. WTiere the system has more than t>ne circuit 
purge (McIt (’ircuit separately by, opening each balancing 
\'al\’c one at a time. When the system is purgeft of all 
air, close lHc drain rock located above the purge v*alve 
and open tin* i)urge val\*e. Fill tno boiler Aind the t*n- 
(iu* system to the correct pressure. Air in the system 
can interfere with circulation of water and prevent the 
heat distributing units from pro^ierly heating. 


TO START THE BOILER 


1. Be sure the main electric switch in the boiler ek'ctrical 
circuit is turned to the off position 

2. The boiler must be filled to (he correct water Ic\*el or 
pressure as outlined above. 

3. Set the limit control at desireo setting as rt*cnmmend- 
ed in these instructions. 

4. Turn the thermostat to Its lowc'st setting so there is 
no call for heat and close the main ek'ctric switch in 
the boiler electrical circuit. 


5. Turn the thermostat above the actual room tempera- 
ture and observe that the heating elements sequential- 
ly become energl/.ed. 

6. Chee‘k op( ration of all limit controls. 

7. Set tht* thermostat t() the desired room temperature. 

8. If boiler operates incorrectly (see Sequence of Opera- 
tion ) or fails to start, refer to TrcMiblo Shooting (iuide 
in these instructions. 


SKIMMING STEAM BOILERS 


AJl new boilers and steam an'* water piping contain oil, 
grease, chips, and »hor foreign matter. It is essential to 
clean new he«'»dmg systems to remove these materials in 
order to avoid overheating of boiler metal, foaming 
nd priming, and high m Mutcnancc costs on strainers, 
aps, and vents. The boi! installer should u.se the fol- 
. )wing procedure to clean oil, grease, and other im- 
piiriti'i*s from the new boiler: 

1. C\< se the valves in the building steam supply rnain(s). 


2. Provide at least a lb*' skim line, with valve, from 
(he boiler skim tapping and run (his line to a con- 
venient floor dr.iin. 

3. I!nergi/e (h * h<M]<T for a p(*riod sufficient to keep the 
boiler at st'*ammg t( rnp(‘raturc allow'ing the* ste am, 
along with entrainerj water and impurities, to dis- 
charge through tile skim piping to the drain 

4. Feed (he water to the boiler as required to rv.aintain 


H - 


3 


proper water level In the gauge glass. It may be 
necessary to cycle the boiler to prevent a rise In steam 
pressure above several pounds. 

6. Continue the boiling and skimming process for at 
least two hours or until the water leaving the skim 
lint Is clear of all grease, oil and Impurities. On 
unusual jobs, the skimming procedure may require 
repeating one or more times. 

CAUTION: THE USE OP CHEMICAL CLEAN- 
ERS IS NOT RECOMMENDEDI 

6. Drain boiler and, while the boiler Is warm but NOT 
HOT» remove saJety valve and insert a hose noule 
Into the opening. Plush all Interior surfaces of the 
boiler with water under full pressure until all traces 


BOILER SERVICE 

Leaks In the boiler and piping system must be repaired 
at once. The use of makeup water in large quantities 
is undersirable and may damage the boiler after an ex> 
tended period of time, if serious leaks occur, stop the 
boiler and gradually reduce boiler pressure or tempera- 
ture. Do not attempt to make repairs while a steam 
boiler has pressure or hot water boiler temperatures 
arc above 130®F. 

Foaming or pnming may occur In a steam boiler and 
cause large quantities of water to pass out into the 
steam main(s). It can be observed by violent fluctua- 
tions of water level, in the gauge glass. This trouble 
may be caused by dirt, oil, or precipitates in the boiler 
water, too high a boiler water level, a high overload 
on the boiler (i.e,, the sudden release of boiler steam 
pressure Into the mains by action of fast operating 
valves), or the addition of too much boiler water treat- 
ment. With serious foaming or priming, stop the boiler 
and decrease boiler load. Then alternately blowdown 
and slowly feed fresh water several times. If trouble 
persists, it may be necessary to skim the boiler one or 
more additional times. 

Any problem In regard to lu.ge amounts of makeup 
water, extreme formung or priming, scale in the boiler, 
or Interr...! coiiosion (>r pitting, should be referred to a 
c^mpiny spciialbing in boiler water chemistry. 

Frequently duHrk the Doller water level in the gauge 
glass of steam boilers, and check the boiler operating 
pr<‘5 ure of steam or water boilers. Test the low water 


•^f »dlTt and impurities arc removed and the drain 
water runs clear. 

7. Replace safety valve; close drain cocks, fill witli frenh 
water to the water-line. Start boiler and steam for/ 
15 minutes to remove all dissolved gases, stop boiler ' 

8. Drain boiler sufficiently to remove skim piping; plug 
skim tapping; refill boiler to water line. 

9. To prevent the return of Impurities to the boiler from 
new or old piping systemu, waste all condensate for 
several days or untU no Impurities are contained in 
the condensate. NOTE; IT IS IMPERATIVE THAT 
FEEDWATER 8E SUPPLIED TO MAINTAIN 
THE CORRECT WATER LEVEL AND THAT A 
LOW WATER CUTOFF IS OPERATIVE 


MAINTENANCE 

cutoff by opening its blowdown valve to remove dirt, 
rust, and sediment, and observe that burner stops as 
the w'ater level approaches the bottom of the watrr 
gauge glass (gauge glass on steam boilers only) 

1)0 NOT DKAIN BOILER during periods of shutdown 
unless heating system is exposed to freej^ing ternpen. 
tures. On steam boilers, op^n boiler blowdown valve 
and flush till clear wh.ie under steam presssure On 
water boilers, open holler drain cock to remove impuri 
ties that have settled to the brittom of the boiler. K»*r!!l 
as required to the correct water line for steam boilers 
or the corrcKrt pressure for water hollers. Turn off all 
electrical power connections to the boiler. 11 the water 
side of the boiler must be cleaned or Inspected, open 
the blowdown valve and drain the boiler. i 

Remove plugs from the boiler and open the drain cock. 
Hose the inside of the boiler with high pressure water 
to remove sludge and sediment, flu.sh again. Dry in 
sides of boiler thoroughly, or refill with fresh water 
and heat to release dissolved gases (see Filling Steam 
and Water Boilers). Repeated draining and filling of 
the holler and/or the heating system can k‘ad to the 
same consequence's as adding too much makeup wat^»* 

Refer to Water Boiler Controls or Stean^ Boiler Controls 
for specific service requirements. 

Periodically check and if nece5sar>*, tighten any gnsk /t 
bolls. 


CHANGING HEATING ELEMENTS 


l If the boiler will not get hot enough to properly 
hent the building, it is possible that one or more 
healing elements are burned out. 

2. Open the main electric switch in the boiler electri- 
cal circuit. 

3. Your serviceman can determine whether any of the 
heating elements arc burned out by disconnecting 
the wires to each element and checking the resist- 
ance and continuity with an Ohmmeter. 

4. Close the .system valves located at each side of the 
boiler. 

5. Open the boiler drain cock and completely drain 
the boiler. 


6. Remove the four (4) cap .screws whivh I'k 

burned out heating element to the boiler caOmf^ 
and remove the burned out clement. 

7. Use a new heating element gasket and inM>rt a 
heating element of (he same type* (voltage diuKn 
sions and KW or watts rating) into the o|j umg »n 
the holler casting. Secure the dement 1<> the ( aMu)g 
using the four (4) cap screws. 

8. Fill the boiler with water to the ct ruxt l(*v<‘l o.'’ 
pressure, 

9. Op<en the system valves located at ei.ch side > 1 tr* 
boiler. 

10. ('lose the main electric switch in the hr-il r el 
circuit. 
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•24* minimum woH cloaranco rc^uirod for v^ltmtnt rtmovol. 


STANDARD. EQUIPMENT 


Jackot with Wall-Mount injs Brackets 

One-Piece Insulated Casting 

Incotoy* Sheathed, Low Watt-Oensity Elements 

24 Volt Control System 

Fuse for Each Element Lea 

Thermostat Terminal BIock 

Power Input Terminal and Fuse Block 

Thermal Time-Delay Relays 

Heavy-Duty Contactors 


For Water Boilers 

ASME Safety Relief Vaive 
Combination Pressure irid 
Temperature Gauge 
Combination Operating and 
High-Limit Control 


For Steam Boilers 

ASME Safety Valve 
High-Limit Pressure Control 
Operating Control 
Low-Water Cutoff 
Water Gauge Glass 
Gauge Cocks 

Steam Pressure Gauge ( 
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APPENDIX I 


MULT I ZONE VAV UNIT 


BASIC RVZ1 SEQUENCE OF OPEKATIO.J 


i-MowinomuTioii 

I • Durftnf fwmal Mswti mmof 

<^nMOu«lr • blOMf ipM# It Msvffiin^d toy IA$ iffi0or«i«i9 

t.4thntt •fMf Ifiwuttr 1^. If Iht yf»H litt optafitl nigM tttbtcfc 



fttpOMt to httl^ domtodi duflfig optrtliofv Whtfi Hit 
hottinf cltmtiidltttlkflt4dttiin«oiiliol0i|tllOiioldowor«D 
nm unlllftit httl ^mkpmm ftom litti oachtno w Iom Ht«i oolyl. 
If tht ynll hot toth filQlN MlbtGii tod tffiolw dtitcioft. dit liiowtr 
motor optftiM in two modtt: 

t ' Dty Oporttitm — 7>it bknotf motor runs tiOit tpott dtatitd 
by mt inltortlino tntiyttf, 

b’ Niphi Optrtiion — Without t hotting dtmtnd Iht motor oorv 
tinutt to run, hut tht tpotil it dottrmintd hy tht ntiht hlowtv 
eontrol fflli. With t hotting dtmtnd tht hiotmr motor tpttd 
it tgtin dicitttd by tht initgrtting tnthrttr. Thttt provitioni 
tilow Iht uliliittion of tmolit dtttcuon during ptriodt of 
nighi tttbtclL lltftr it ptgt 74 for tddiiicmtl informttionon 
Iht night biowtr control. 

2 • Tht rttuifvtir bkowtr |B4 • optiontll runt whtntvtr tht indoor 
biowtr It optrttmg ^ 


Opimri 1 • ^Iffhtutr" 
t * Supply biowtr ttopt 
b^htturn blowtf tontinutt to run 
t * Outaidt dtmptrt clott. 
d • dotym dtmptrt doot. 

t - Supply blow«r tonitiutt to ruft 
b* Sttum biowtr ttopt 
c - Outtidt dtmptrt optn. 
d • htium dtffuwrt dott 
Oprdn 4 *7nit4t tnd 
t • Supply biowtr contmutt to rur 
b • htiurn biowtr oontmutt to run 
c * Outtidt dtmptrt optr\ 
d • Bttum dtmptrt dott 

Upon power ft*lurt or during nAt ttlbtdi condrUont. Ut* 
tnd outtidt dtmptrt dott. A rtmott tmokt dtttcior usi ftiaii .r 
timuittot tmott condiYiont to thtci ptrlormtnct ol .srm.ke v 
ttdort. A dirtci tcsirtg tetuttor CB9) dnvtt Iht oulttda 
whilt t rtvtrtt tding toutfor fBIO) dnvtt iht rttum tir 
port 


3 - Rrt proltdion thtrmofttit IS74 S S25I trt loctitd in tht return 

tir comptrtmtnl tnd biowtr oomptnmtnl Thtrmottttt ltrmi> 
nttt til unit optrtiion t« ttmptrtturet tbovt ttiiing 

4 - All othtr tytltmt trt dependent upon tht blower optrtiion. Tht 

blower proving twnch iS31|. looted ff) the rndoor blower 
tirttrtttf), tentet t blower ftilure tnd thuit down til tycitmt 
wAhin the unit 

B • With tht pretence of tmoHt. the smoke detection eyetem fop 
tionell Itrminttet heeling tnd cooling fundiont tnd provides 
four optiont of controlling blower tnd demper optrtiion. See 
Tigurc IB. 

Option I - **Shut4own^ 
t - Supply biowtr ttopt. 
b - Bttum biowtr ttopt. 
i: * Outtidt dtmptrt clott. 
d > Betum dtmptrt dott. 

I SMOKE DET 


11 - THE UNNOX EiECTBONIC ENEBGV SAVING SYSTEM 
Tht BVZt it equipped with t tolid-tUtt control tyttem whirh c>a in ; 
the unn to mttch Kt oi/tpui to tht load rtquirtmtnu. Tht control hs & 
f ATO fundiont: 

1 ^ To modulttt jortt dtmptrt to provide condrtiorted supply mu tiSui 
ttlitfitt the heeling or cooling demtndt in etch ior>« wnrunn 
override. 

2- To mtinttin liol trul mid deck ttmptrtturet In bit unn xum 
ttUsfy tht rtquirtmtnu of tht tone wAh the Urged htettng ic>«<^ 
tnd the tone wAh tht Urged cooling load 
A • Zone Dtmptr CorArol 

Two tir temptreturt ttntort trt used for tech tone — one Irx^nr <1 in 
the condnior>ed tptot (A4 room ttntor) tnd one rrK>unte(1 in iho 
tupply duel (R14 ci.echtrgt ttntor). An tltctronic circuit 
tht ttmptrtturet tt room ttntor tnd ditchtrgt tir ttntor to o nt.oi 
the pot A ion of rone dtmptrt Set Figure 70. 

ON SYSTEMS I 






OPTION 4 — ‘INTAKE AND EXHAUST" 


j 

I 


t 


0 "\ 


FIGURE It 
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h • tn unH litflallirtiont, lh« toHowing Qu^dtlintt •r« r»- 

comm«nd»d lof mhiing pnd oort 

Mttilmum L»»d CMv«r«Kv 

For opt mum onorgy •Hiotncy. ftngtall an RV21 oi|uippod wiOt 
corwW^Mr hMi ood ouitid* oir diMviminator m appticationa wdh 
mavimum load di vanity. Sat Bgur# 1 7^ By imarml»PtQ parimatar 
and oora tonac tha haai raiaciad Into Oia rafum air from con 
conaa will ba rodrcuiatad into tha aupply air atraam. A eoolmo 
damand will hdiiata DX cooiing and bring additional boat into tha 
hot dad 

Mlnimiaa toad Dhrarahy 

Mirarniva load dfvanity in inatallationa laaa condanaar haai and 
ail diacriminator. If poaaibla daaign ayaiam ao parimaitr 
xo ;«/ r*aunftandooraxonaagotoanothar.SatFigura17. 

twit types of rtom aansors ara offarad! tha standard and a wide 
no load band h*pa On a typical haating/cooling day. tha load 
damand awinga from morning haating to midday cooling and 
back to lata day ) oating. Tha atandard room aanaor controls the 
haating/cooling damand through tha day within plus or minus 7 
dagraaa of sat point . Tha wide rx^load room sensor gives appros* 
imataly 6 dagroaa range between tha heating and cooling de- 
mand. Tha unit coasts within tha fK>-load band. Tamparaiure 
control ramaina plus or minur ** degrees at either and of tha ba^ 
Refer to graph. 


A - Ins allation 

1 - Roo« ^ sensor mounts on a standard 2" 


X 4" (SI mm x 1lt2 mm) 


ON UNITS USS CONDENSER HEAT 
AND Oirr^lOE Aft DISCRIM IN ATOrt 
MINIMIZE LOAD DIVERSITY 


¥\mt 



r 

-UNIT 2 
L. 


f 


PEriMETCT 

ZONE 


CZ3 ^ 


^ CORE 
ZONE 



ON UNITS WiH CONDENSER HEAT 
AND OUTSIDE AIR DISCRIMINATOR 

MAXIMIZE LOAD DIVERSITY 


FIGURE 17 


outlal box. Wall piata. daooraior plata. wiring aubbasa. alactncal 
frame and eovar make up tha aanaor assembly. Sea Figure 16 

2 • Do not locale room sensor on an axtarior wall, in an amryway. o' 

in direct eunlighL Sea Figure 16. 

3 • Make canain room aanaor or aarraort ara located where they 

aampia air in tha oeoupiad apaoa for a particular xona. howwar. 
direct impingernara by tbschargad air upon dw room aanaor 
should ba ayocdad or minimixad. Saa Ftgura 16. 

4 • Ail room a an aora should ba mainaainad at appronmataly tha 

asms sat point 

REGULAR THERMO&TAT COMPARED TO I 
WIDE NO-LOAD BAND THERMOSTAT. 


+25TH 
(-3.rci 


Ui 

cc 

UJ S 

s| 

*“o 

3 

(A 


oH 


-20“FH 

(•2B.9-C) 


I Ragular Thermostat 


Wide 
No-Load 
Band 


-4- 




68“F 70“F 72“F 74“F 76T 78“F 

<20*0 (21.1-C) (22.ra (23J-CM24.4-0{25.e*a 

ROOM TEMPERATURE 


SENSOR (THERMOSTAT) 

Junction Boa- 


Wsll PUte 


Dscomtor PUte 



Wiring Subb«M 


DccUenic Frai 


FIGURE 18 
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7b« torn d«mp#rs In th« Vtriionn ar« dasigned bo thB hot and cold 
damper htadaa oparaia indapandantly. A magnaiidiprlng ovardriva 
machanttm wHI allow orw blade to remain at doted or at mmimum 
position while the other it opening. The minimum position it adjust* 
able from taro to 45 degrees. This feature minimbet air mixing 
between the two declct« thus ellowtng trer ^ air to go to the sonet 
that require h. 

Aa the room temparaiure changes from the room santor set point 
the tone dampers will move to satisfy the demand. On a change in 
discharge air temperature, the lone damper will reposition in antici- 
pation of the affect on room temperature. 

In addition to the atandard room aarukor, an optional **no load*' band 
room aaraor oIIowb a wide tamparatura diffarantial of 6 dagraes 
before cycling the heating or cooling in the RVZI. 

If the oDiidItionad aona requires more Cf M than a particular damper 
opening cen deliver, two or moro dempers must be linked together 
to provide the needed CFM. Adjecent dampers can be slaved to- 
gether usir^ mechanical linkage. Non-edjeoent dempers can be 
electrically alavad together. Only three dempers may be mecheni* 
celly linked to or>e ecbieto.. If more then 3 dampers ere required for a 
aona, uaa 2 or more achiators aiuf slave alaeirically. Although aav- 
•ral dempers rrury be Itnkad together, they still consthuta one xorw 


and are consaquantly controlled by one room aansor. Refer to lec^ 

Ironic Zona Control*' on page 87 for add''tk>r>a1 information on alav- I 

ing dampers. j 

Two eone control options are evel table: 

1 • ZC17 Zone Control System* Actuator modulates in response to j 

the varisbie voltage aignel trensmltled by the demer>ds of the | 

room sensor and discharge sensor. 

2 • ZC8*This acniator Is used with remote mixing boxes for dust 

dua applications. j 

B - Hot And Cold Deck Controls j 

The EA3 load analyser module cycles the unit in response to the tone 
with the greatest hea1ir>g demand end the tone with the greatest \ 

cooling demand. Any sone cen gerwrate thaea da maruf s. See Figure | 

20. Hnoaone hate demand of sufTicient magnitude to ecbi ate either 
the heating or cooling furtetions, the system will coast wdh only the 
blowers running. 

Overriding controls monitor cold and hot deck temperatures to pro- 
ted unit from problem xonea |e zone which transmits e constant 
heating or cooling demand). 

D1*VARIABL£ AIR 

In addition to zone temperature comrol, the RVZI incotpuntii;s 
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FIGURE 

•n«roy ooriMfVftion f•«1unrs whidi k>w»r th« wva consumption of 
indoor blowor motor ond rotum sir Oiowor motor IK usodt. Those 
controli rogutsto blower motor ^peod in proportion to tone do* 
mends. The EA5 inleg ret inp enelyser receives the tone signets from 
the room sensors, ti enetyzes these signets to determine the unKs sir 
requirements end then trensmits e DC voh btower oommer>d signet 
'lO the inverter. The inverter responds to this signet end chenges 
blower motor RPM correspondingly. The EAS has e minimum speed 
•d/ustment which is fectory set et 4S% of full sir. Figure 21 IIKistretes 
the Nower commend signet. 


ff individjsl zones require e constent eir volume, the RV7t lont 
dampers can be field adjusted to provide the desired amount ?ir 
flow. 

For e detailed explanation of the btower operation, refer to 
"BtOtVERS" on page 72. 

jn- CONDENSER HEAT 

The condenser heat option is used in conjunction whti OLTti.ide-Atr> 
Discriminetor end Power Sever. The condenser heat ujii within the 
hot deck gives off heat from the No. 1 refrigerant circuh whonever 
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comp^«0»of 1 1t runntoQ and 1h«r« it • hitting d»maf\dTh« function 
chtn tn ttch rotpocin^t hovYinp tociion llluttroit tugmp of con* 
dtnttr hoot Tht **fltfnptr»nt CooHnp'* oociion on pop# 57 oKpItmt 
condontor fiotn opordtion tho following toblo lifts thf ovfilfblf hffi 
^ tot vnK. 


CONOENSCA MEAT CAAACfTY | 

tea UfiH 

Btuh Avallabla 

tol/hf AvaUabta 

RVZMBS 

RVZMBS^TTS 

854)00 

23 840 

RVZl 275 

1754)00 

31 500 

HVZVMO 

RV21-360 

155.000 

39 060 

RVZt^tS 

125,000 

31 500 

RV21-600 

155.000 

39 060 


IV * CAS MEAT 

Gs 9 Ntti ciDtcfties rtnge from 775^000 through 850.000 Btuh inpu} 

1 • On t htfting demtnd, tht combustion fir blowfr is fnergbtd to 

provtbt f prop jrgt period to clear combustion chamber. A time 
delay brinpt or the first stage of gas heat after the prepurge 
period haa elapsed. 

2 - An additional heat demerrd brings on the eeoond stage of gas 

heat attar 5 minuia delay. 

3' A power burner, with individual electronic aafety controlsihat 
monrtor flame oondftiont. if in€X>rporated on each heat 
changer used. Two high limit controls shut down bumerfs) at 
axceesfve hot dack temperatures 

V - lILECmiC MEAT 

Ciectnc heatera range in sice from 45 KW to 150 KW. Each element 
has 15 XW capacity. A five switch £A5 elearic heat sequencer con> 
trols stepping of elements to satisfy the heating demand, tockout 
relays balance the load between electric elements and compressors 
I pcevam overloading the main switch. 

VI • HOT WATEB AND STtAM MEAT 

Tha mctoriced velva controls flow through the hot water and steam 
ooils. 

1 - A heatir>g demand wilt open valve. 

a * The ateam coil uses a two way valve. 

b * Ihe hot water coil uses a three way valve to either direct hot 
water to caoil or I y-pass coil. 

c An auxiliary circulator pump (optionall continuously circulates 
V. star through coil 

2 - Both coils are equipped with etr bleed valves. The hot water ootl 

has a drain valve. 

3 - The traere protection thermostat (S40) monhors the cor) manifold 

temperature and opens the valve et e set point to prevent coil 
Irreiing. 

VW • POWEB SAVEB 

1 - T>ie Power Saver consists of ouuide and return air dampers 

which are linked together. These dampers open and clcisa in 
reverse relationship to aach other. A cooling demand mouulaves 
the outside dampers open. If the fresh atr cannot satisfy the 
deniand. mechanical cooling will be engaged. 

2 * The Power Saver aauator has a minimum air adjustment to set 

for 9 Bpecrftc amount of fresh air. 


3 ' Tha anthalpy control (518) senses both temperature ar>d humid 

hy or tha haat coniam of the outdoor eir When the heat conter.t 
riaas abova control Mt point, tha outsida dampers dose to 
minimum position 

4 - Tha Outsid ir'DiacrIminator (optional) holds the outside 

demperi «t ^um pose ion at # given awitch point In the 

heating mod 

S* Tha inomirvg v . cont/ol (S16) holds outaida dampers at 
d oa ad position until tha rvtum a*r tamperaiura has naafi above 
the aet poini 

6 ' On nila aatbacA. tha outaida air dampara are In tha fully cloaad 
position. 

7 - Tha aandftorm awhch (SI 7 -optional) it a menuat awftch which 
doses the outdoor dampers 

VMI - HEfTUGEBAhTT CX>OUNG 

Tha operating sequence and cooling functions vary according to the 
am of the unit 

1 * Tha Lennox L6 compressor has two speeds which run at 1 AOO 

RPM allow speed and 3.600 RPM at hi speed. Each L6 compressor 
has a positive interlock between speeds lo prevent both speeds 
from being energued simultaneously. There is a lima delay be- 
tween speeds 

2 - Each compressor has an individual refrigerant circuit. The No t 

refrigerant circuit is aquipped with a hot gas by-pass valve for 
conditions requiring reduced capacity. As the suction pressure 
drops below the hot gas valve set point the velve opens to 
prevent an evaporator coil freeie-up 

RV7 1-300360/600 unns are also equipped with an additional so- 
lenoid valve (11) which only permits hot gas by-pass when the L6 
compressor is on low speed. 

3- Each compressor is protected by a high gas prasture switch 
(S32). low gas pressure switch (S34), ambient thermostat (S33) 
and a crankcase heater. In addition 8 and 1 1 ton compressors use 
interna) cutout thermostats (S35) and overload relays while the 1 5 
ton compressors use inwinding thermistors with a prolecuon 
module (A1) 



4 - The compressor monitor fS38) locks out compressors wher>ever 
the outdoor air falls below set point. 

5- The evaporator low limit (S41| control locks out compressors 
wtien cold deck temperature drops below set point. 

6- The following list maichei compressor usage to unh sue 
a - RV2 V185 uses two L2. 8 ton compressors 

b - RV21-18S/275 uses two L2. 6 ton compressors but has a larger 
evaporator for 19 tons of cooling 
c • RVZl *275 uses two LZ, 1 1 ton compressors, 
d - RVZI-300 uses one L6. 15 ton compressor and one L2. 11 ton 
compressor. 

a - RVZ1-360 uses one L6, IS ton compressor and one L2. IS ton 
compressor. 

f - RV21-415 uses three L2, 11 ton compressors, 
g * RVZ1-600 uses one L6^ 15 ton compressor and two L2. 15 ton 
compressors. 



I 


DC - CHtUJED WATER 

A motorixed valve controls flow through coil. The valve is located on 
the return line from the coil and has three ports — inlet, outlet and 
by-pass. Each chilled water coil is equipped with an air-bleed ar>d a 
drain valve. 
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PARTS ARRANGEMENT 


OimX>ON fAHf,- 

oirtiKX>N---v icoNocNstm 

AIM DAMfFRS \ 


COOUNC COWTMOl f ANtl- 


COMfMCSSOlU. 

CnMMANTMfNT 


RLTIM COMPAMTMtMT-i, 
IHOOOMCai- 11“ SLAB raitie SHOWN) 
IfVAKjAATOMpS. 

ZOMC DAMff A-| / 

ACTUATON 


1^1 


tf 















^ ouroocm coil 

ICONOENStW) 

EXHAUST Am DAMPENS 


IHTEGHAtlN 

analyzer 




^ COLD DECK DAMPER 
MOT DECK DAMPER ' 


WnURN AIR BLOWER 
V«. RETURN AIR DAMPERS 
\- INVERTER 

4 ^ WmiNG MAKE AiP • FUSING - CONTROL PANEL 

V — INDOOR BLOWER COMPARTMENT 
V. v^RING AND PLUMBING SERVICE INLET OPENING 
V- CONDENSER MEAT COIL lOPTlONAU 
-HEATING COMPARTMENT 

RVZl-185, 185/275, 275X300>ND 360 UNITS 


OUTDOOR COIL (CONDENSER)- 


OUTDOOR FANS |CONDENS£R>- 


COMPRESSOR- 

COMPARTMENT 




OLT.T)OOR AIR DAMPERS - 


RLTER COMPARTMENT — . 
IV' SLAB FILTERS SHOWN) 


INDOOR COIL— 
(EVAPORATOR) 



ZONE DAMPER* 
ACTUATOR 















- COOUNC 
CONTROL 
PANEL 


RETURN AIR BLOWER 


EXHAliST AIR DAMPERS 


RETURN AIR DAMi^£RS 


INTEGRAT1NC 

analyzer 


Wc 




INDOOR BLOWER COMPARTMENT 


5slp^ ^ V^RING AND PLUMBING SERVICE INLET OPENING 
(NOTSHOWNI 

V- CONDENSER MEAT CCHL (OPTIONALI 

WIRING MAKE-UP • FUSING - CONTROL PANEL (NOT SHOWN) 


liLATlNG compartment 


^ V 


COLD DECK DAMPER 


RVZI^IS AND RV21-630 UNITS 


• HOT DECK DAMPER 
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SERVICE FLOW CHARTS 


WMh«pimol«QuipmMlM0ophi0licat«d(itth« RVZ1 unltHcan 
0IIM tm dHAeuR to loom Iho urntm of tioublo from • mu of 

oofKiittono 

Ihm foMoidiiO o iov ko Aom chofts oro teipood to cfiroa you to th# 
Akofy oouroo of troobfo from ooruin oOoorvod or foodity ftotomWo od 
oofUfHiono. 


Whofi 9010Q through tho foMomng o#rv»oo floi»» chon*. oMroyo oton 
«dth ^Supply And Rolum Air Btowor Oporotiorv** Cmoo tho Indoor 
ond rolum oir Notooro oro running, go to tho flow ohorto #or **Hot 
DodT or **Cold Dock.** Tho ochomotic wiring diogromo pnwtdod on 
tho unh oro to oooloi you in undorotonding tho voriouo choulu. 


SERVICE FLOW CHART FOR INDOOR AND RETURN AIR BLOWERS 
r” Indoor ond return air bloweri do not run 1 


Is main disconnoct *'on*'? 
(located in master control panel) 


Check fuse in 120 volt power circuit fusetrons 


Is power supply voltage the same as unit nameplate 


Check blower motor fusetron 
(located in master control panel) 


Are blower motor overloads **0pen*7 — 7>1/2, 10 and 15 hp 
Motors only(located in master control panel). 1-1/2, 3 and 
5 hp motors have internal overloads (automatic reset) 

T 

With motors running, check full load 
amps against motor nameplate 



Check for loose or broken blower belts I 


Is system clock timer in *'Day Posrtion*7 
(located in blower compartment) 

' r 

Is n)te setback switch in **Day Posrtion'7 (located remote) 

I 

Is readout panel system switch **On*7 (located remote) 

I 

Reset mixed air fire protection thermostat 
(located in blower compartment) 

-p---- — 

Reset return air fire protection thermostat 
(located on return air damper panel) 


Refer to Servine Representative or to Service Manual I ( j 
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SERVICE FLOW CHART FOR HOT DECK OR HEATING SECTIONS 


No haat 

H 

Indoor and return air blowers 



[ running 


U 0 t least one tone calling 
for heating? 


if EA3 load unalyier 
rTK>dule operating properly 


is portion of heatmgde-energued 
by ovc ioing confrols 


Are all manual gas valves open? 
located in heal section vestibule) 


Is sail switch closed energuing 
sail switch relay? 

(located on Indoor blower scro!l) 


HOT WATHR OR SHAM 


GAS 


ELECTRIC 


Are high or IdW^gas pressure switches 
locked out? (FIA/FM units only) 


Is door interlock switch closrd> 


Are combustion air blowers 
on gas units running^ 
(located in heat section vestibule) 


On hot water units, is main pump 
running? (located remote) 


Is hot water up to temperature 
or steam up to pressure 


b hot water or steam valve 
operating (visual check) 


Are limit control contacts closed? 
(located in heat section vestibule) 


Are combustion air proving 
switches closed? 

(located in heat section vestibule) 


Ros( l pnniary controls 
(located in master control area) 


Are limit control contb^ls closed? 
(located in heat section vestibule) 


Check (usetrons to electric 
heat elements 

(located in master control panel) 


Check safety limits to electnc 
elements 


Does ignition transformer and 
pilot valve energize? 30 seconds 
aftc’ combustion air blowers start 


Is EA5 sequencer energizing 
element contactors? 
(located in master control panel) 


After primary controls prove pilot, 
main gas valves should be energized 
(located in heat section vestibule) 


jfiiorriiiT 


Ignhion transformer shuts "Off 




Refer to Service Representative 
or to Service Manual 
































SERVICE FLOW CHART FOR COLD DECK OR COOLING SECTIONS 




























REMOTE READOUT PANELS 

For All Season Equtpnrtent 


encineerinc data 

ACCESSORIES 



OsoamlMt lb, 1970 
5 1 6 70 


Ontral Station Chack of HMtin 9 'Cootin 9 Equipmant 

Tht operation of heating-cooling equipment can bt checked at 
a glance on a Remote Readout Control Panel conveniently 
located within the conditioned area. Complete panel ooruists 
of a control panel and rough in tx>x The rough in box may be 
installed during building construction and the control panel 
added at a later date. One panel is required for each 
heat ingcooli rig unit. Panel may be installed individually or m 
multiples. See typical installation sketch 

Si^tal lights on the panel indicate "System On", "Combustion 
Lockout". "CorKlensing Unit Inoperative" and "Dirty Filter". 
Check switches are provided to prove signal light operation. 
Two on-off twitches control "System Au»o-Off" and 
"Condensing Unit Auto-Off" operation. Panel is equipped 
with 0 manually operated 12 hour clock timer. Timer overrides 
night setback controls providing norm**l operation for the lime 
period set The cor^'^ustion lockout signal circuit operates a 
relay that can be connected to a telphone circuit signalling the 
serviceman of a failure. An adjustable compressor monitor • 
thermostat (not required on DMS3 applications) is required to 
complete the condensing unit operation signal. A filter flag is 
required to provide the "Dirty Filter" signal light. 

Field wiring wilt vary depending on type of system and unit 
used in installation. 6 to 12 class II field wiring connections 
are required from the heating-cooling equipment to the remote 
readout panel. See field v^iring diagrams. See Installation 
Instructions for complete wiring diagrams. 

One Remote Readout Control Panel and Rough-In Box is 
available for all applications. Specify BM umber when ordering. 

RPOO-1 Rough- In Box (BM1-53S8) 

RP2-1 Remote Readout Control Panel (BM2 5358) 

Additional controls are required for use with the Readout 
Panel and must be specified when ordering. 

DMS2 artd D^^SR2 Applications 
Filter Flag (BM-433B) 

Compressor Monitor Thermostat (BM-4875) 

0MS3 Applications: 

Filter Flag (BM-4338) 

GCS3 And OCS3 Applications: 

Rerrtote Readout Panel Kit (BM-5817) 

Cortsists of: 1 —Filter Fiag 

1— Compressor Monitor Thermostat 
1-Relay Control Panel 

CHA8 Applications: 

Remote Readout Panel Kit (BM-5893) 

Consists of: 1-Filter Flag 

1— Compressor Monitor Thermostat 



Bank of panels ImtaUed on an ofiKm wall 


How: apocHWotlona, ratings aoo dimanakmf aubiact to char^ga wNbout rwtica. 
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READOUT EANEL READOUT RANEL 

SWITCHES SIGNAL LIGHTS 


SEQUENCE OF OPERATION 


SYSTEM ON 

Indicates bloiR^r is operating and system is giving rKKmal ‘'occupied*' operation When this light is 
out. system is inoperative or equipment is on night aetback control 

COMBUSTION 

LOCKOUT 

Light will come on whersever flame sensor oonaol locks out. (Gas or Oil fired units only .) 

CONDENSING 

UNIT 

INOPERATIVE 

When tyftem cells for coolirig this light will come on in epproKimately 45 aeoorxis if suction line 
doesn't cool down. Due to delayed sterling of the oondensirsg unit through the timed off control, 
this light may come on for a short period and then shut off indicating proper operation 
0MS3 applications light will come on if any compressor safety control opens. irKliceting that a 
compressor is not running 

DIRTY FILTER 

When filter becomes eacessively dirty the light will come on irrdicating a requirement tc or 

clean filters. 

SYSTEM 
"AUTO" "OFF" 

Shuts down entire system tHcept for the combustion air motor on gas fired* units and the water 
pump on hot water units 

MANUAL 

OVERRIDE 

TIMER 

Overrides night aetback controls. Set the 12 hour clock timer to give the required hours of system 
operation during any (>eriod when the system is on night setback. When the timer shuts off, the 
system returns to night thermostat control or off if night setback controls are not used 

CONDENSING UNIT 
"AUTO" "OFF" 

Overrides the condensing unit control circuit 


DIMENSIONS (in.) 

For All Season Equipment 

Weight 6 IbsJ 




o.' : ’ 
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OMS2 and DMSR2 UNITS 

NOTf-Ua-r to Mo4«l Shown (Down Slo Modal Sonwl 


3 

3 

3 



A-Power Sourc« (S*t QMS tor oompt«it Pi«td Wirin9l 

B— Tmd Wirt low voiltgt (ThtrmofttO 

Thrtt wtrt low wolugt (Modulattr>g Otmptr Motor) 

Two or Thrtt wirv low volitqt Bouts) 

C— 7tr w* rli^volttgt 
rV—Twr, Wirt low toMtnf 


wlrtr^t rriLtt cor^form to NFC tnd JoctI titctrirtl coOtt 



DMS3 UNITS 


3 

3 




I^^Powtr Sourot (Stt DMS BuUttin tor compittt Frtid Wiring) 

B**Two Wirt low voiltgt (Thttmontt) 

Thrtt wirt low voittgt IModwItting Otmptr Motor) 

Four wirg low voittgt (Mitiog Bottt with Lotd Stntor) 

C^Nint Wirt low w>lttgt 
D~~Two Wirt low vditgt 


All wiring muirt conform to NEC tnd locti «<«ctrk»l ood«». 
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GCS3 SCRIES UNITS AND OCS3 SCRIES UNITS 



A- m»9 low voli«9t (Stogl# Stw H««t and S«n«lt Siaga Cool) 

*Tao low voltana (Two Stagt Haai and Sia^t Cool) 

ISiogIt Siaot Haai and Two Siao* Cool) 
*Elawiri wira low aolfaoi (Two Stag# Haat ‘od Two Staot Cool) 

*lf HAVIM aod NIta Sattoac^ CoottoU 

a#a uaad ana addttlooal wira It raowuad 

^f^OM# awra l<w» vottaga (Sinolt Siaga Haat aod S«n«ia Siaga Cool) 
Fh« wira low aoltat* (Two Staga Heat artd Smglt Stagt Cool) 

Stag# Haat and Two Stagt Cool) 
8ia w«f« low voltaga (Two Staga Haai and Two Staga Cool) 


C>^«Two w«ca low voliagt 

D-Two w«ra low voliaga (Wiihoul POWtH SAVf R) 

Thraa w<ra low wMiaga (With POW(R SAVER) 

E-Thraa wtra powac <Saa Unti Elactncal Data Tabla) 

F ~Ona anra 1 1 20 voltaga) (GCS3 953 only and 0(^3 tanat) 

AM wtrtna muai conform to NEC and local alactrical coc » 
If local aiactricai coda parmitt may ba claat 7 wirmf 


CHA8 SERIES COOLING ONLY 
CHA8 SERIES COOLING AND ELECTRIC HEAT 
CHA8 1853 AND CHA8 2753 COOLING ONLY 


aiMOil aCMAOl UMII 


A— *Sia wira low voltaga iSingla Staga Cool) 

*Sawn aviro low voltaga (Two Staga Cool) 

(&ngla Staga Cool and Single Siaga Haat) 
* Eight vara low voltaga (Two Staga Cool and S*r>gla Staga Haai) 
(Singla Staga Coot and Two Staga Haat) 
*Nina wira low voltaga Dwo Staga Cool and Two Staga Haat) 

*lf fOWlR SAVER and NIta Satback Conuolt 
ara uaad ona additional wira It raquirad. 

0^Thraa wira low voltaga (Singta Staga Cool I 



Four wira low voltaga (Two Staga Co'^l) 


(Smgla Staga Coo* and Smgla Staga Haat) 
Frw wira low voltaga (Two Staga Cool anri Singla Staga Haat) 

(Smgla Staga Cool and Two Siaga Haat) 


CHA8 1853 AND CHA8 2753 COOLING AND ELECTRIC HEAT 


Sia wira low voltaga (Two Staga Cool and Two Staga Haat) 
C— Two wira low voltaga 

0-»Two wira low voltaga (Without POWER SAVER) 

Thrat wifg krw voltaga (With POWER SAVER) 

C«»Two or throa wira powar (Saa Unit Elactrical Data Tabla) 

F«>Flva twira low voltaga (Singla Staga Haat) 

81a wira low voltaga (Two Staga Haat) 

All wirinf mual conform to NEC ar«d locol aivcirkal coOm, 
If local alarirical coda pormlti may ba cImk 2 wiring. 


aiMOLI PACaAOl MNtT 
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Architectural Floor Plans 

Architectural Elevations 

Solar System Equipment Schedule 

Storage Tank Details 

Storage Tank Floating Slab 

Solar Panel Flashing and Gutter Details 

Storage Tank Heat Exchangers 
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